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A large number of these specially 
designed machines built for pres- 
sures up to 3 tons per square 
inch, are in successful operation 


in this country and abroad. 


Robust Construction—Long and 








Reliable Service—Low Upkeep Cost 12-inch Stroke Triplex Pump. Pressure 3,530 lbs. per square inch. 


TOTALLY ENCLOSED POWER ENDS WITH AUTOMATIC LUBRICATION 
FORGED STEEL PUMP ENDS STAINLESS STEEL RAMS 
SPECIAL STAINLESS STEEL VALVE SERVICE 


WORTHINGTON-SIMPSON PRODUCTS 


Patent Self Priming Centrifugal Pumps 
Patent Automatic Vertical Self Priming 
Submersible Pumps 
Centrifugal Pumps—all types and sizes 
Boiler Feed Pumps 
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De-aerators 
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Bore Hole Pumps 





Worthington-Simpson'’s name on any machine 
is a guarantee of high quality 
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PNEUMATIC CONVEYING IN 
THEORY AND PRACTICE. 


By Mark Jenninas, M.I.Mech.E. 


Unper an exactly descriptive title there recently 
appeared in these columns* an exposition of some 
principles underlying a branch of engineering upon 
which there has been a certain amount of research. 
The article is likely to revive interest in a theory | 
of which the late Dr. Cramp was an able exponent. | 
No apology is made by the writer of the present 
article for the selection of a less exact, though more 
familiar, title which may attract the attention 
of a limited cirdle of engineers to this further 
contribution to the subject. As a preface to this 
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was the natural demand for this labour-saving 
method of conveying, and in 1919 the writer endea- 
voured to establish the principles upon which grain 
was conveyed in vertical pipes. Records of 
pressure differences upon lengths of horizontal pipes 
had shown a consistency which made it unnecessary 
to revise the formule in existence. Moreover, 
any approach to this subject seemed inevitably 
strewn with assumptions—it was therefore as 
logical to assume sizes, velocities, etc., from practical 
experience as to work from formule which had wide 
assumptions as their bases. Space will not permit 
every step to be shown in the reasoning involved, 
which started with the acceptance of the terminal 
velocity of a body as a basis from which to work. 
Measurement of this, it seemed, could be made in 
one of two ways: (i) by having a glass tube in 
which grain or other bodies could be brought to 





publication, in condensed form, of researches which 
were conducted at about the same time as, 
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independently of, those by Cramp and Priestley, 
the author wishes to establish the existence of 
methodical calculations which were made in the 
years preceding the Great War when his, then, 
firm were licensees for the manufacture of pneumatic 
conveyors under German patents. He recalls the 
use of characteristic curves to determine air velocities 
volumes and pressures for given conditions of 
capacity, lifts, etc. To what extent these curves 
had been constructed upon theory, empirical data, 
or both, can now only be guessed. In general, they 
conformed with those drawn as a result of his own 
researches of later years. It is believed that they 
were, primarily, theoretical, because of the tendency 
of Continental engineers at that time to employ 
pressures of greater intensity and pipes of smaller 
diameter than those which had been used upon 
still earlier plants. The effect of this, particularly 
in the conveying of barley destined for malting 
purposes, will be mentioned later. 

During and immediately after that war there 





* “The Pumping of Granular Solids in Fluid Suspen- 
sion,”” by Herbert Chatley, D.Sc.(Eng.), M.Inst.C.E.. 
ENGINEERING, vol. 149, page 230 (1940). 
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speed of the ascending air, and (ii) by observing 
the time taken by a body to fali through a known 
height in still air. 
altogether satisfactory ; there was great difficulty 
at that time in obtaining glass tubing of suitable 
diameter and of sufficient length to be of use, and 
joints were not easy to make. However, by the 
first method (a drop of 82 ft. being available), a 
series of values for what was then termed “ sup- 
porting velocity ’’—designated hereinafter through- 
out by v—was obtained for a variety of materials, 
| so that the numerical calculations could be confined 
| to a useful range. Subsequently, these were estab- 
| lished with great accuracy by using the drop from 
Clifton suspension bridge. It may be worth while 
to mention the circumstance that it is possible to 
|see a grain of wheat throughout its fall of about 
| 260 ft. and to mark its contact with the water by the 
resultant ripple. The sides of the gorge form 
| natural curtains on the lee side of the bridge and 
| the stillest evenings were chosen for the experiments. 

The calculation of v from the observed time of fall 
need not be given here, but a curve to show the 





The first of these did not prove | 
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relationship of these variables is shown in Fig. 1, on 
this page. Resistance of air was taken as f (3) 
Experiments by the National Physical Laboratory 
at about that time had established 1-86 as the 
correct value of n, but the curve is based upon n = 2. 
When air at a velocity V which is in excess of v is 
applied to the grain in a vertical pipe there will be 
upward movement of the grain at a velocity which 
tends to the limit V — v. It will be shown later 
that this limiting velocity is not approached, as 
quickly as might be supposed; there are some 
factors in practice which assist in the speedy 
establishment of this limiting velocity and some 
which retard it. The ideal shape of the pipe at 
the entry would seem to be parabolic in section 
so that the concentration of the grain (see later 
for the definition of this term) might be constant, 
and the loss of pressure at entry thereby lessened, but 
in practice there are many difficulties preventing 
this. Again, the attenuation of the air through 
drop in pressure results in an increase of velocity, 
but, on the other hand, there is the fact that its 
weight per second of travel remains constant. 
Moreover, the increase in frictional resistance, 
both for the air and the grain, against the surface 
of the pipe increases in something more than linear 
proportion to the speed. 

To assign any values to these factors in the 
theoretical equations would render these findings 
of no real value; it was thought better to apply 


|empirical coefficients to the finished expressions. 


Let v= the supporting velocity for the grain, 
V = the velocity of the air, s = the height above 
| the mouth of the pipe reached by the grain in ¢ 


i 8 2 ‘ : 
| seconds, and § = di (the Newtonian and convenient 


| notation here) = the velocity of grain at height s 
| or at the end of ¢seconds. It was not found possible 
| to express $ or ¢t as explicit functions of s. Expressed 
| as a function of $, it can be shown that :— 


v y (V — v) 
&= [0 sae) ee 7 
(V + v) 
(V+e—4]° 
an examination of the limits of which will show 
| that when s = 0 (mouth of pipe) the logarithms of 
the expressions containing ¢ become zero; while 
as S$ approaches the value (V — v), the logarithm 
|of the first expression within the outer brackets 
| approaches infinity. 
| It can also be shown that :— 
v (V — v) (V + v) , 
‘= 39 [iy nh een aH] 

| To put these fundamental equations into workable 
| form, a range of values were taken, viz., v between 
8 m. and 14 m. per second, and V between 12 m. 
and 40 m. per second, about thirty combinations in 
| all, for each of which, in each equation, an average 
number of eight or nine values for s were taken 
in order to provide conveniently spaced points 
|for plotting the curves. The labour involved was 
considerable as seven-place tables had to be used to 
ensure accuracy of small differences in logarithmic 
values. Three of these fundamental curves are 
shown in Figs. 2, 3 and 4, on this page. The first 
of these, Fig. 2, shows how the velocity of the grain 
may attain to the limiting value, (V — v) within 
a few feet of the mouth of the pipe, but the velocity 
V here is not one which would be employed in 
practice. Figs. 3 and 4 are selected because of the 


-(V + v) log (1) 


— log 


—v 


wee 
nearness of the ratio — in each; there does not 


happen to be a pair in different “ v groups ’’ which 
will give a nearer ratio. Whereas under conditions 
shown by Fig. 3 the velocity of the grain has 
reached 94 per cent. of its limiting value at a point 
15 m. above the mouth of the pipe, it has reached 
only 85 per cent. of the limit under conditions 
shown by Fig. 4. 

Pressure for a Given Set of Conditions.—At the 
point s, the unit pressure (excluding all frictional 
losses) can be'shown to be : 

(mass of grain in pipe x g) + (mass delivered per 
second x 4) 





area of pipe 
Let the flow be Q units per second, so that the mass 
in the pipe from s = 0 to s = s is Qt units. Then 
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P (or the vacuum in the case of a suction elevator) 
is given by: 
P, eFigt +4). , (3) 


where A is the area of the pipe and c a coefficient 


TABLE I.—TESTS OF PNEUMATIC GRAIN-CONVEYING PLANTS. 


Vacuum at Various 


Points 
Equiva- Om. Hg 
| lent 
Plant. | Lift in 
Feet. 
P, P, P P a 
(i) (2) (3) (4) (5) (6) (7) 
A 60 21 26 
B wo 8-7 16-2 20-5 30 
( 157 38 34 
D 203 40 36 
E 246 1A 26 Mm 


which will be dealt with later. Neglecting for the 
moment the coefficient c and selecting a value for A 


so that Q 


A k, we are able to calculate in arbitrary 


; P 
unite values of i for all the combinations of V and v 
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| upon the primary curves which show s as a function 
of $s and ¢t. Fig. 5, above, shows one family of 
curves plotted from eight sets of solutions in the 
| primary group v= 10. It will be noted that 
there is a well-defined minimum pressure for each 
| stage of the lift and that the pressure does not 
| increase directly as the lift; also, that the points 
> 
pi = zero lie in a straight line, O O, which 
gives an increasing value for Vmin as the lift 
| increases. There is a tendency for this line to show 
| a slight curvature in groups where v is greater than 
| 10, but this may be due solely to the scales chosen 
}and it was not thought worth while to obtain an 
| equation for it. Instead, a family of curves was con- 
| structed (see Fig. 6) to give this optimum velocity 
| in terms of lift for a range of values v. 


| where 


Velocity of Air for Given Material and Height of | 


| Lift-—The curves reproduced in Fig. 6 are the bases 
| from which to construct curves to show the correct 
| velocity of air for any given set of conditions. 

It has been shown that they are theoretical and not 
| modified by any coefficient (the assumption of a 
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coefficient of 1-1 to 1-2 should be applied to them. 

The reason for this will be apparent by referring 
|again to Fig. 5. Ifa uniform flow of grain is being 
| maintained by a steady inflow of air at the optimum 
| velocity to the nozzle of a suction elevator and this 
| flow slightly increases (as in practice it will through 
| the “shelving ”’ of grain in the ship’s hold upon 
‘layers of dust, with resultant small avalanches at 
| frequent intervals), there will be a surge in pressure 
| with a consequent immediate—and, in fact, dis- 
proportionate—reduction in velocity. The effect 
of this is still further to increase the pressure which 
follows the sharply-ascending lines of the charac- 
teristics on the left of the line O O, Fig. 5; choking 
then takes place. If the normal velocity-pressure 
point lies originally to the right of this line, the 
surging is relieved instead of being aggravated. 
| Selection of Pipe Diameter and Determination of 


. . Q 
Pressure.—Mention has been made of the ratio a’ 


which is the principal factor in the design after 
assigning a value to V. Within certain limits, 
for a constant value of Q the area of the pipe may be 














. , : Concentration 
Velocities of Air at " 
ae ea Points of Grain in H.P. per Ton per 
- Pipe from a Hour at Point P,. 
M. per sec ‘ . 
= to P,. Efficiency. 
Remarks. 
Tons per Hour et Per cent. 
P, P, P, P, per eq. in. | Theoretl- | actual. 
(8) (9) (10) (11) (12) (13) (14) (15) (16) 
31 0-91 0-068 0-82 8-3 Duration of test, 23 minutes. 
Ideal conditions. 
1-12 6-1 7 months average. 
33 32°5 30 0-99 0-102 1-09 9-4 Duration of test, one hour. Fairly 
ideal conditions. 
37 1-82 0-178 1-44 12-4 Three hours, conditions ideal. __ 
1-48 1-77 10-0 Average for one cargo, 40 hours 
run, 
1-28 0-230 1-90 12-0 Calculated only. 
41 1-48 2-10 11-0 | Average for one cargo. 
2-62 8-38 Average for one year. 
- 33 0-66 0-278 2-05 13-5 Test conditions. 


value for ; in equation (3) does not affect the 


differential value of the expression within the | 
brackets, each term of which is a function of V). | 
As might be supposed, they are lower than those | 
which practice has shown to be effective and a! 





| varied and the unit pressure will vary inverse ly 


as the area. Disregarding the theoretical optimum 
value of a vacuum at which a pump could work to 
Pp 


make a minimum, it will suffice to say that, 


with the best design of pumps used on pneumatic 
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elevators dealing with materials having values for 
v of 8 m. to 14 m. per second, this vacuum cannot 
exceed 45 cm. (17-71 in.) Hg. At such a vacuum, 
any surging of grain inflow will bfing about instabi- 
lity in the same manner as does the employment of 
a velocity too near the theoretical optimum. More- 
over, there are mechanical problems which make it 
difficult to work at a vacuum exceeding 40 cm. 
(15-74 in.) Hg. These factors, to which in practice 
a fairly accurate value can be assigned, are the 
initial discount off an ideal efficiency. 

Secondly,. there is a loss of entry for which no 
theoretical expression has been evolved, though it 
would not appear to be impossible to obtain. The 
term “* concentration of the grain ’’ has been used. 
In obtaining the equation (3) there occurs the 
expression 

ré “8 
ps-di=pi|di=psxs 
“0 “0 

where p4 is a constant. Thus, the concentration 
of the grain, p, at any point in the pipe is inversely 
proportional to the velocity of the grain at that 
point. If we refer to Fig. 4; it will be seen that 
the grain velocity at a point about 3 ft. up the pipe 
is only about one-third of the limit V—v. Below 
this point the concentration is still greater and 
bears such a proportion to the area of the pipe as 
to affect seriously the value of V upon which all 
reckonings depend. In practice, air is admitted 
to the pipe at a height of, say, 3 ft. above the mouth, 
so that below this point the amount of air entering 
shall more nearly approximate to V. Since at this 
point above the nozzle there exists a partial vacuum, 
the air admitted here expands to it and this is total 
loss. There have been designs whereby the 
‘‘ auxiliary air ’’ is made to enter nearer to the mouth 
or even round the flared end of the pipe, an outer 
sleeve being provided to effect this. In practice, 
these devices do not give better, or even so good, 
results as those in which the air is admitted above 
the point of intake. ‘hese remarks upon concen- 
tration of the grain and the design of the nozzle 
should be studied in conjunction with Table I, 
opposite, and sections (14) and (15), Cramp and 
Priestley.* The writer considers that the con- 
centration—1-82 tons per hour per square inch 
shown for plant ‘‘C”’ (see also Fig. 7), which is 


; L 
82 per cent. of the maximum = recorded by Cram 
I F : 


and Priestley in their tests, is, in practice, the limit 
to which a vertical intake pipe can be loaded. 
Frictional and Other Losses.—Lastly, there is 
the frictional loss, which is often greater than all 
other losses combined. No means of computing 
it can be devised because of the many factors con- 
tributing toit. There is the friction of air and grain 
upon the walls of the pipe, of the individual grains 
upon each other, of bends, etc. Why, it may be 
asked, is it worth calculating for, say, one-third 
of a load when the remaining two-thirds is incalcul- 
able? The answer to this is two-fold. It is 
reasonable to suppose that the frictional losses are 
in some manner related to the loss which can be 
calculated and it is therefore likely that in effecting 
an improvement of x per cent. upon the minor 
value we have this x per cent. improvement upon 
the whole. Secondly, if good records are made of 
performance upon a limited number of plants, the 
subtraction of calculable loss from the observed 
total losses will leave the incalculable ones in a form 
more readily expressible by an empirical formula 
and such that they will not complicate the reckoning 
for plants of dimensions outside the range of those 
upon which tests have been made or upon materials 
which have not been dealt with previously. 
Horizontal Pipes.—It has been stated above that 
the researches were confined to the behaviour of 
grain in vertical pipes. One aspect, however, was 
then considered and applied as a check to formule 
in use and may now be briefly stated. In horizontal 
transport of any kind we think of the Principle of 
Work, i.e., force x distance = work change of 


. . WwW 
energy. Now, assume a mass of grain ry at a 
height h vertically above a point o, so that the poten- 


ae 
tial energy is W 7 and that this grain requires 


* The Engineer, vol. 137, page 89 (1924). 








ENGINEERING. 363 


to be delivered to a point distance L from and in| normal. In cleaning up floors this is an unavoidable 
‘ h | condition, and the pulverising of coal, with conse- 
the same horizontal plane aso. If the angle tan~' F | quent trouble with grits from the boiler-house stack, 
is greater than the angle of respose of the grain, Pet the skinning of delicate barleys, are damages 
flow by gravity takes place. In practice, the angle | for which any increase in mechanical efficiency is 
tan-} ; is sufficient to ensure the flow from rest sd Opal eee Th TE pnt f thi 
most kinds of grain through pipes at such a hydraulic | wctice versus Theory.—the practice Of this 
mean depth as to give a concentration of grain | branch of engineering has been emphasised and 
many times in excess of what can ever be attained | the writer is of the opinion that, in the main, the 


in pneumatic conveying. It is a matter of simple —, se ae gy of —¥ eet le " 
experiment to vary the angle of such a pipe until a | ; _ on value than any ¢ omy can ae we. 
flow of any required value is obtained. The velocity | 1t should be noted, however, ae aes ; = 
of the grain can then be easily determined. Having | Present article was written many ee "ie anny 
already obtained an equation for the work of lifting | the accumulation of experience was less — 0 
the grain by air to a height h, we have the funda- | to-day. Its object is to assist those who may 
mental truth that conveyance through a horizontal | have occasion to consider unusual cen my he 
distance L may be expressed as “ equivalent lift ” = | — their own data, and also to nat n - 
?L. Some makers do not hesitate to put this|™&"U snc alee Se ateaart wn A — 7 
principle into practice at its full value, #.e., by lifting | ha cm om pre data. 1 ye icin = . 4 ve ne 
vertically to a point where grain will flow unaided | res of we ties tee eager A a a oa sd 
to the discharge point through pipes of a much | punts ae ber ong end have pcre sas ag - ome 
larger diameter than that of the vertical run. In| >eyond which there cannot be any great advance. 
instances where L is many times A this would not | 
be practicable, but the equation of work still holds | 
good and the pipe can be, and is, in fact, increased in 
diameter at successive stages from the point of 
intake. 

The writer is not quite in agreement with Dr. | 
Chatley’s acceptance of the statement that the 
velocity of air in horizontal pipes must be six or| Press. [Price, 15s.] 
seven times the terminal velocity if the whole solid| Tuts volume covers much of the ground explored 
contents are to be kept in suspension. The words in| in Sir James Jeans’ earlier Dynamical Theory of 
italics have been emphasised by the present writer. | Gases, but does so in a simpler manner, laying 
In practice, the degree of suspension is such that a| greater stress on the attempts made, alike in the 
considerable proportion of the grain is sliding upon | laboratory and in the observatory, to provide 
the lower part of the pipe in wave formation and | quantitative checks on the predictions of the 
the velocity of the air when the plant is working at | theory. The advances in experimental technique 
its maximum capacity should be just sufficient to} have been so rapid and far reaching that some 
preserve this harmonic motion. The whistling of | account of their impact on the subject was needed 
grain in a pipe too lightly loaded indicates the exist- | to bring the earlier book up to date. 
ence of an air velocity which will ruin the toughest; The kinetic theory pictures a gas as a particular 
of grain, pulverise coal and cause excessive wear| statistical regime of unco-ordinated molecular 
on pipes—especially at bends—besides reducing the | activity. Its tractability to mathematical analysis 
efficiency to a very low figure. Thus, the assump-| arises from the fact that intermolecular forces, 
tion that a combination of horizontal or sloping pipe | which play a predominant rdéle in the more condensed 
with a vertical lift is a major reason for low efficiency | states of matter, are here comparatively insignifi- 
is one which should be reconsidered after an|cant. Its foundation, by Clerk Maxwell in the 
examination of the records from practice given below. | middle of the Nineteenth Century, first introduced 
The line diagrams for plants A, B, C, D and E, in| the statistical method into physics and provided 
Fig. 7, opposite, illustrate the intake and conveying | the first significant extension of the Newtonian 
pipes of these plants, all of which work upon the/| scheme. A theory in which the interpretation of 
same class of grain. To simplify both diagrams and | phenomena rests upon the behaviour of an assem- 
tabulation, the capacities and power are reduced to | blage rather than upon the conduct of the individual 
unit values, and for each plant the area of the pipe | incorporated in it, and in which attention is con- 
at the point of intake is taken as unit value to show | centrated upon a group rather than on a unit, 
the proportions of the remainder of the line. Columns | js termed a statistical theory. The laws derived 
(2) and (15) of Table I show that the efficiency tends | from such a theory will only be competent to 
to increase with length of line following a vertical | describe natural phenomena in terms of a greater 
lift. The figures in italics which appear under D/ or less degree of probability ; but, provided the 
are those which would have been realised had this| system concerned is composed of a sufficiently 
plant been worked at a lower capacity. It became | large number of participating units—the only 
necessary to increase its capacity to the utmost| case to which, in fact, probability considerations 
limits of the original design which speeding-up| can be legitimately applied—this degree of proba- 
of the pump allowed. The recorded figures are, | bility may become so high as to verge on certainty. 
however, the more instructive on this account, as | The particular statistics which form the basis 
they show the loss which may result from approach- | of the kinetic theory are of the classical type in 
ing too nearly the limit of effective préssures. With | which, among other things, the amounts of kinetic 
those for C they also show the value which should energy ascribed to the various molecules are 
be given to figures obtained on test when a full regarded as mutually independent and capable 
feed is maintained at the nozzle. The ratios of| of continuous variation. In view of the consider- 
“all-in” to the test efficiencies are :—plant C, | able disparity in difficulty between the elementary 
83 per cent., and plant D, 80 per cent., and are a fair | interpretations and the detailed investigations of 
indication of the percentage which actual rate of | the kinetic theory, the author has wisely adopted 
working bears to the maximum capacity of &| the plan of starting with a verbal description and 
pneumatic elevator. | following this with an informal, though inexact, 

The table also shows considerable divergence | mathematical account (valuable in fixing ideas 
in air velocities, both initial and final, in degree of | and*bringing out the physical implications), before 
concentration of the grain, and in other respects, all | undertaking the more formal mathematical develop- 
tending to confuse the search for a formula. None | ments. 
of these is accidental; for example, the capacity! The introduction and preliminary survey occupy 
of A is one quarter that of C. If the concentration | the first two chapters. The evaluation of the 
figure were not varied, either the pipe of A would be | pressure of an ideal gas as equal to two-thirds of 
so small as to offer undue frictional resistance or the | the kinetic energy per unit volume is shown to 
nozzle of C would be so large as to be unmanageable. | imply the laws of Boyle for a single gas and of Dalton 
The high velocities in D were not sought and were | for a mixture of gases which are chemically inert 
not conducive to high efficiency. Such velocities in | with respect to one another. The identification of the 
plants of low lift, coupled with the high working | thermal energy of a gas with the kinetic energy of 
vacuum and long travel, are abnormally increased | its molecules, the most important physical postulate 
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if and when the plant is working at loads below the! of the theory, leads directly to the character'stic 
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equation relating the pressure, volume and absolute 
temperature of an ideal gas. Maxwell’s celebrated 
law of velocity distribution in the steady state 
and the concept of the mean free path are then 
introduced, and followed by an outline of the 
problem so success- 


several types of “ transport ”’ 
These involve 


fully handled by the kinetic theory. 
transport, across a plane within the gas, of momen- 
tum, energy and mass, with which are correlated, 
respectively, the viscosity, the thermal conductivity 
and the diffusion of the gas. Admirers of Sir James 
Jeans’ well-known gift for apt and striking illus- 
tration will relish that relating to the present 
distribution of the molecular contents of the last 
breath of Julius Ceesar. 

The more searching investigation into the proper- 
ties characterising the gaseous state is begun in 
the third chapter, which deals with the pressure 
in a gas. Detailed consideration is given to the 
case of real (non-ideal) gases and to the various 
equations of state proposed for them. Almost 
the only feature that these equations have in 
common is their consistent lack of success within 
any but relatively restricted ranges ; this, despite 
the fact that no fewer than 25 adjustable coefficients 
are included in an empirical equation proposed by 
Kammerlingh Onnes. 

Fuller consideration is given in Chapter IV to 


Maxwell’s law and the problem of collisions. A 
review of the methods that have contributed 
towards the experimental verification of this 


fundamental law indicates how dependent these 
are on modern refinements in laboratory technique. 
They are certainly capable of carrying greater 
conviction, to certain minds at least, than some 
of the more artificial post-Maxwellian mathematical 
“ proofs.”” The more calculation of the 
free path in a gas is next undertaken, and an 
examination is made of the important tendency 
for the original velocity to persist to some extent 
after inter-molecular impacts. 

Chapter VI is concerned with viscosity, a topic 
of special significance in the development of the 
kinetic theory, in that Maxwell was led, on theoreti- 
cal grounds, to the startling conclusion that, within 
wide limits, the coefficient of viscosity of a gas 
should be independent of its density. His experi- 
mental confirmation of this deduction helped 
materially towards securing general acceptance 
of the theory. Two chapters, devoted respectively 
to conduction of heat and diffusion, conclude the 
exposition of the steady-state properties of gases. 
Chapter LX treats of the case of a gas not in the 
steady state, a topic involving a good deal of stiff 
mathematical analysis. 

An interesting and important chapter on general 
statistics -and thermodynamics relates how the 
work of Boltzmann and Gibbs provided an insight 
into the fundamental meaning of the Second Law 
of Thermodynamics by linking it with the idea of 
probability. As the Maxwell-Boltzmann type of 
statistics is the only one considered, the argument 
in terms of multi-dimensional phase space 
perhaps, unduly abstract. The treatment of the 
problem as one of ordering in three-dimensional 
space, though less generalised, yields the essential 
results more simply. The brief concluding chapter is 
concerned with calorimetry and molecular structure, 
and is followed by six short mathematical appendixes. 

Sir James Jeans has termed this book an “ Intro- 
duction.”’ It is, in fact, an admirably comprehensive 
introduction, developing the consequences of the 
kinetic theory as far as is possible on the Newtonian 


ywrecise 
I 


is, 


basis, t.e., without introducing quantum considera- 
tions. Within these self-imposed limits, the treat- 
ment is sufficiently thorough to satisfy the normal 


requirements of any bu‘ research workers in the 





subject. The presentation is in the polished and 
persuasive style characteristic of its author, and 
this feature, of itself, would be sufficient to com 
mend the book to a wide circle of readers. 

WAR EMERGENCY GENERATING STATIONS.—The Cen- 
tral Electricity Board have adopted, without modifica- 


tion, the South East England and the South West and 
South Wales Electricity (Alteration Extension) 
Schemes, details of which were published on page 273 of 
Copies of the schemes, price 1d. 
Office. 


and 


our issue of October 4. 


each, can be obtained from H.M. Stationery 
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SOIL EROSION BY WIND 
ACTION. 


(Continued from page 342.) 


FURTHER examples of the destructive effect of 
wind-transported soil, additional to those which 
appeared in our previous article, are shown in 
Figs. 12 to 15, on this and the opposite pages. The 
photographs reproduced in Figs. 12 to 14 were taken 
in Beadle County, in the eastern part of South 
Dakota. Fig. 12 shows dust drifts almost burying 
houses along the south side of Lake Byron. The 
size of the drifts is well indicated by comparison 
with the height of the man appearing in the illus- 
tration. Fig. 13 a view of the front yard of 
Jefferson Farm, looking towards 


is 
Geister Place, 
which can be seen, about a mile away, in the 
background. The sand, which lies from 3 ft. 
to 4 ft. deep on the farmyard, has been blown 
mostly across from Geister Place, where no steps 
have been taken to deal with the wind-erosion 
menace. Fig. 14 shows a dust bank 8 ft. high 
along the south side of Lake Byron. The sur- 
face of a field in Boone County, Nebraska, after 


FARMYARD COVERED 


| 





| fertile covering has been lost. 
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the removal of the surface soil by the wind. is 
shown in Fig. 15. This field was disc-ploughed 


in late autumn and, as will be seen, the whole of the 
Some of the soil was 


| collected on rising ground to the south of the farm, 


but most of it has completely disappeared. Engi- 


| neers of the Soil Conservation Service estimate that 
| more soil blew off the surface of this field in a single 


day than would normally be lost by water erosion 
in three years. 

The protection of land against wind erosion and 
the reclamation of that which has been devastated 
are less engineering than agricultural problems. The 
terracing and construction of dams and run-off 
gullies, which are features of the control of water, 
are inapplicable in the case of wind. The essential 
problem in prevention is the maintenance of the 
surface of the land in such a condition that erosion 
cannot initiated, even on a small scale. 
If denudation begins, even on small it 
may quickly develop until it attains disastrous 
proportions ; wide areas become involved, and, as 
the initial small areas are laid bare, the exposed 
edges of the surrounding land enable the wind to 
cut more deeply into the surface soil until finally 


become 
areas, 
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Fie. 15. Frecp in NEBRASKA AFTER REMOVAL OF Top Som By WIND. 


the whole fertile covering may be swept away. | ridged and furrowed by the wind, no general trans- 
The blowing away of soil by the wind may be| port of the soil has taken place. This field is not 
likened to a landslide with the force of the wind | abandoned, but is in cultivation every year. 
substituted for that of gravity, and as ina landslide} The obstruction furnished by the stubble shown 
any solid obstruction may tend to arrest some of|in Fig. 16 may be arranged mechanically by the 
the moving material, so cross banks, hedges or/| erection of lines of stakes or other obstructions. 
fences may break up the moving mass of material | These will not protect the whole surface of the field 
and help to salve some of the fertile soil which is|in the same way as the stubble, but may help to 
blowing to waste. This suggests methods of control | control the spread of damage to adjoining property. 
which may be applied when denudation has started. | An example of this kind of protection is illustrated 
The prevention of the setting-in of wind erosion | in Fig. 17, on Plate X XV, which shows the formation 
~—— pe y a — ; _— - agri- | - — dune —y — of ~ ue a 
cultural problem. Pasture should not be over-|for the purpose. By this means, the blowing san 
— rye in land ‘carrying grass or cereal crops, | has been prevented from encroaching on the land 
stalk and stubble should be left in the ground, and | which lies on the leeward side from the direction of 
the straw should not be burnt. The projecting | the wind storms. The sand built up to a depth of 
stubble forms an effective wind-break, and catches | approximately 8 ft. in a little over a year around 
and holds any soil which may have started to move, | these fences, which are situated in Clatsop County, 
while the root system tends to hold the surface soil | Oregon. A method of protection which has been 
together. An example of stubble holding the surface | adopted in Dallam County, Texas, is illustrated in | 
of the ground is illustrated in Fig. 16, on Plate X XV. | Fig. 18, Plate XXV. In this case, jute sacks filled | 
This shows the stubble of sorghum in a field in with sand have been placed in a line along the top of | 
tg ee Texas. Sorghum is a species of |adune. The action in this case is somewhat different | 
millet. e photograph was taken in February, | from that of the stakes. The sacks, forming an 
and clearly shows that, although the surface * h 
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acted as a wind deflector, so that the wind instead of 
increasing the height of the dune, and consequently 
its width at the base, with further encroachment on 
the land, has tended to lower the height of the crest. 
During one wind storm, a thickness of some 2 ft. 
of sand was removed from the top of the dune, 
while in another the crest was lowered by 1 ft. 
Probably the most effective way of trapping the 
sand as it is carried by the wind is by the formation 
of deep furrows on the surface of the fields. By this 
means dune formation is prevented and the blowing 
sand and soil is prevented from encroaching on 
adjoining property. It is desirable that this opera- 
tion should be completed in the autumn, before the 
setting in of winter frosts. Any indication of the 
starting of erosion on local flat areas in the spring 
should be at once dealt with by further roughening 
before serious drifting can make a start. A good 
example of the trapping of drifting sand in this 
way is illustrated in Fig. 19, Plate X XV, which shows 
a field in Washita County, Oklahoma. The surface 
of the land has been deeply ridged, and the furrows 
are not only protecting the land surface from erosion, 
but are collecting soil blown from an unprotected 
field in the background. The way in which the 
blown material is being collected by the furrows is 
clearly shown in the illustration. A strong wind was 
blowing at the time this photograph was taken, as 
is indicated by the angle at which the man in the 
centre is standing; he is leaning into the wind. 
(Z'o be continued.) 








DIESEL RAILCARS FOR THE 
NEW ZEALAND GOVERNMENT 
RAILWAYS. 

A sertes of ten Diesel-engined railcars, with mecha- 
nical drive, is in course of construction for the New 
Zealand Government Railways by Messrs. The Vulcan 
Foundry, Limited, Newton-le-Willows, Lancashire. 
Some of the cars have already been shipped, and 
the remainder are in course of completion. The 
vehicles are built for operation on 3-ft. 6-in. gauge 
lines but roomy bodies, with seating accommodation 
for 52 passengers, and a lavatory, are fitted. An 
external view of one of the cars is given in Fig. 1, 
on Plate XXVI. The overall length is 66 ft. 3 in., the 
corresponding width and height being 8 ft. 84 in. and 
1l ft. 3 in. There is a driver’s cabin at each end, 
alongside one of which there is a separate engine com- 
partment. This is followed by a luggage compartment. 
The passenger accommodation is arranged in two 
separate saloons, with an entrance vestibule between 
A central passage enables members of the operating. 
staff to pass from one end of the car to the other. An 
interior view of one of the passenger compartments 
is given in Fig. 2, on Plate XXVI. The passenger 
entrances are fitted with G. D. Peters’ jack-knife air- 
operated folding doors. These are interlocked with 
steps intended for use at wayside stations, where there 
are no platforms. When the door is opened, the steps 
can be raised manually by means of a lever, which locks 
them in position. When the door is closed, the steps 
are automatically released and are held locked in the 
lowered position. The tare weight of the cars, with 
fuel and water, is 36 tons, the gross weight with a 
full complement of passengers, operating staff and 
luggage, being 40-5 tons. 

As will be clear from Fig. 1, the cars are of the double 
bogie type. The engine and transmission gear are 
mounted on a three-axle bogie at the luggage compart- 
ment end, a two-axle carrying bogie being situated 
at the other end. The bogies are at 42 ft. 6 in. centres, 
the wheelbase of the power bogie being 12 ft. and that 
of the carrying bogie 10 ft. The cars are designed for 
multiple-unit operation, it being possible to couple 
two together and to control the two engines and 
transmission systems from either end of the combina- 
tion. With the engines running at their maximum, 
governed, speed of 1,000 r.p.m., the maximum speeds of 
14, 20, 35, 51 and 75 m.p.h., may be obtained on the 
various gears after allowing for slip through the fluid 
coupling. 

The underframe and body of each car form an 
integral all-welded structure embodying _ pillars, 
carlines and purlins of “‘ top-hat ” section and cantrails 
of double-angle section. This enables the roof framing 
to be constructed and jigged separately from the 





side framing. The main solebars of the underframe 
run from end to end of the car and are cross-braced 
and stayed. The side and roof panelling are of 
18 S.W.G. steel sheets, spot-welded to the framing, 
the exterior of the coach being flush sided and devoid 


of mouldings. The main fuel and water tanks, batteries 
approximately continuous vertical surface, have and air reservoirs are carried on the underframe, which 
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also supports a sub-frame on which the compressor, 
dynamo, engine-cooling water radiators, and fan 
drive, are mounted. 

The power and carrying bogies are of all-welded 
construction and embody the experience gained over a 
number of years by A/S. Frichs with bogies of similar 
design operating on the Danish State Railways. The 
body weight is transferred to the bogie sideframes 
through side bearers and long laminated springs. 
Mounted on the power bogie, there is a 250-275-h.p. 
Vulcan-Frichs Diesel engine, which drives through a 
Vulean-Sinclair coupling and a Wilson-type five-speed 
gearbox. The reverse gear is incorporated in the 
gearbox, which transmits the drive to the outer axles 
by means of Layrub cardan shafts and David Brown 
spiral-bevel gearboxes mounted on the axles. 8.K.F. 
spherical roller bearings are used for all running axles. 
‘The centre axle of the power bogie, which is fixed, is 
fitted with flangeless wheels which are also mounted 
on S.K.F. spherical roller bearings. Both engine and 
gearbox are supported at three points on the power- | 
bogie frame, the engine supports being provided with | 
rubber mountings. A Standage flexible coupling, 
which consists of two slotted flanges with steel laminated 
springs between them, is provided between the engine | 
and gearbox. One of the power bogies is illustrated | 
in Fig. 3, on Plate XXVI. 

The subframe is suspended from the main under- 
frame at a point approximately midway between the | 
bogies. The compressor, and other auxiliary machines | 
which it carries, are driven from a special output | 
shaft on the gearbox, which, being geared to the input 
shaft, always runs at a speed proportional to the engine 
speed. The gear ratio is 1 to 1-19, so that the auxiliary 
shaft would run at 1,190 r.p.m. with an engine speed of 
1,000 r.p.m. Allowing for the slip in the hydraulic 
coupling, however, the speed of the auxiliary shaft 
under full-load conditions is about 1,150 r.p.m. 
Connection between the gearbox and the sub-frame | 
shaft is through a cardan shaft fitted with Hardy Spicer 
couplings. At the end of the auxiliary shaft there is a 
bevel gearbox which drives a cross shaft for the two 
radiator fans. The dynamo and compressor, mounted 
on the sub-frame, are driven by multiple Texrope 
belts from the auxiliary shaft. The dynamo is of the 
Stones Tonum 24-volt self-ventilated type and the 
compressor is a Westinghouse twin machine of 26 cub. 
ft. capacity. The air intake to the compressor is | 
taken from the top of the luggage compartment, while 
the ventilating air for the dynamo is drawn from inside 
one of the passenger saloons. The air for the engine is 
also drawn from the top of the luggage compartment, 
through a filter. As the railcars have to work in a 
dusty atmosphere, all air intakes are arranged as 
high as possible above the track. 

rhe engines are of the Vulcan Frichs SIX cylinder, 
four-stroke, solid-injection type, developing 250 h.p. 
it 1,000 r.p.m., continuously, and 275 h.p. at 1,000 
r.p.m. for one hour. Overhead fitted, 
operated by push rods and rocker arms from a cam- | 
shaft in the crankcase. The cylinders have wet 
liners and the pistons are of heat-treated aluminium 
alloy. The gudgeon pins are floating and are locked 
in position by aluminium pads at each end. The six 
cylinders are in a single castgiron block, the liners, 
also of cast iron, being préssed into position and held 
rigidly at the top. They are fitted with rubber packing 
at the base, and are free to expand downwards. The 
cylinder heads are separate and are detachable for 
decarbonising and valve grinding. The heads and 
valve pockets are water jacketed. The connecting 
rods, which are forged from high-tensile steel, have 
bronze shell bearings lined with white-metal at the big | 
ends. The gudgeon-pin bearing is phosphor-bronze 
bushed. The crankshaft is solid forged and is supported 
on seven main bearings. It carries the timing gear and 
a vibration damper cf the friction type at the front end. 
The other end of the crankshaft is provided with a 
flange to which the hydraulic coupling is bolted through 
«a diaphragm. Lubrication throughout is from a gear 
pump situated in the crankcase and driven from the 
camshaft, a by-pass being provided, by means of which 
the oil may be passed through a cooler if necessary. 
Warning lamps, indicating lu >ricating-oil pressure and 
water temperature, are fitted on the driver's instrument 
Apart from this safeguard, however, the engine 
protected against lubricating-oil 


valves are 


panel, 
is automatically 


failure by the governor, which is servo-operated by | 


the oil pressure, Should this fall to a dangerous extent, 
the governor at once stops the engine. 

There are two water-cooling radiator units of the 
Coventry Radiator type mounted on the sub-frame. 
These are placed one on each side, facing outwards, 
so that they are dependent on the fans for air flow 
and are unaffected by the direction in which the car 
is running, The units are provided with a series of 
pivoted vanes on the outside, which can be turned 
through 180 deg. In addition to the water in the 


engine and radiator and car-heating systems, there is 
a supply of 34 gallons carried in a tank, fitted with 
a level indicator, in the roof of the engine compartment 


| of the car, so that the response of one or more engines 


|admission of air to the various operating cylinders 
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A semi-rotary pump is provided for filling the tank, | 


when water under a sufficient head to reach the tank | Clayton Dewandre heater 
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The heating of the cars is effected by means of 
units using hot water 


is not available. The water in the cooling system is from the engine cooling-water system. Heater units 
circulated by a centrifugal pump mounted on the| are disposed under the passenger seats and in each 
engine bedplate and driven by Vee-belts from a pulley | driver’scabin. Air is drawn into the heaters by motor- 


on the hydraulic coupling. 


driven fans built into the units, and after passing 


The main fuel supply, which is sufficient for 400 miles | over the heater coil is discharged into the compart 


running, is contained in two cylindrical tanks fixed 


ment. 


A thermostat is fitted in the outlet pipe from 


transversely on the underframe. They are provided with | the engine water jacket, to control the temperature 
a balance pipe and each is fitted with a filler valve and | of the water flowing to the heaters. In addition to this 


quantity gauge. An air pressure of 6 lb. per square inch | 
is maintained in the tanks, the fuel being forced, 


control, an air thermostat is fitted in each compart 
ment and this controls the interior air temperature by 


through a duplex gauze-mesh filter, into a service | automatically switching-off the heater fans when the 


tank in the roof of the engine room. Fuel is supplied | 
to the engine by a feed pump driven by a cam mounted | 
on the shaft which drives the fuel-injection pump. The 
surplus oil fed to the injection pump drains into a 
container and is pumped back into the service tank 
by a second pump driven by the same cam as the 
fuel-feed pump. Connection between the service tank 
on the railear body and the engine on the bogie is 
by means of flexible pipes. A second filter, of the | 





| cloth-filter cartridge type, is provided between the 


service tank and the engine, and a third filter, of C.A.V. | 
design, is fitted between the fuel-feed and the injection | 
pumps. The fuel-injection pump is of the C.A.V.| 
type. 

The engine governor is driven from the end of the | 
injection-pump camshaft. It is of the centrifugal | 
type and operates on a rack to control the amount of | 
fuel delivered. It is designed to control the engine | 
when idling and at maximum speed, but in the middle | 
range has no influence on the fuel injection which is | 
entirely controlled by an air-operated piston under the 
control of the driver. As already mentioned, the} 
governor shuts the engine down in case of failure of | 
the lubricating-oil pressure. The control rod, which 
operates on the fuel rack, is extended through the 
pump and comes up against a stop when the fuel injec- 
tion corresponding to full load is reached. The end of the 
rod is provided with a roller which presses against 
a wedge, and when overload is required the wedge is 
raised by a solenoid operated by an electrical contact 
on the driver’s throttle-control valve. The contact is 
made when the valve is moved beyond the full-load 
position. The throttle control, between idling and full 
speed, is operated by an air cylinder, to which air is 
admitted at various pressures from the train pipe. 
Pressure in the train pipe is determined by the degree | 
of movement of the manual control at the driving end 


is directly proportioned to the opening or closing of 
the manual control. A dead-man pedal is incorporated 
in the control. Its release causes an emergency valve 
to be opened, applying the brakes, bringing the engine | 
speed down to idling, and putting the gearbox into | 
neutral, Control movements in the speed-change and 
reverse gearbox are also effected pneumatically, the 


being through a series of electro-pneumatic valves. | 
Westinghouse brakes are fitted to the car, the arrange- 
ment providing a straight air brake for service operation 
and an automatic emergency brake. The latter 
comes into action if there is loss of air from the emer- 
gency pipe due to fracture, or to the placing of the 
brake handle in the emergency position. The use 
of the passenger emergency valve, or the release 
of the deadman pedal, also brings it into operation. 

The driver’s controls, Fig. 4, Plate X XVI, have been | 
made as simple as possible. They comprise the pneu- 
matic control for engine speed, the change-speed 
forward and reverse gear controller, the brake valve, 
starter push-buttons and deadman’s pedal. Service | 
light switches, engine tachometer and indicator lamps 
are also fitted in the cab. A master key is provided 
which brings into service, or isolates, all electrical 
circuits. When first starting-up the car, the master 
key is inserted and the switch it controls is operated. 
Pressing the start button then energises the start and 
run solenoid and causes the C.A.V. starter motor to 
rotate the engine. When sufficient air pressure has 
been obtained, the gear lever can be moved into the 
first-gear position. This lever is mechanically inter- 
locked so that it cannot be moved from the off position 
unless the reverse lever is in forward or reverse. Full 
controls for starting the engine on the second car are 
provided in each driver’s cab. In addition, starting 
gear is fitted in each engine room. When operating in 
multiple unit, either engine and transmission can be 
isolated by withdrawing a multi-point plug, which 
carries all the electrical control circuits from the body 
to the power bogie. The Stones 24-volt dynamo is 
connected to a 24-volt Exide Ironclad battery mounted 
on the underframe. The battery charge is controlled 
by a Stones carbon-pile regulator situated in the 
control cabinet in the engine room. The 24-volt 
lighting circuits of the car are controlled from a master 
switch mounted on the back partition of the driver’s 
cab. To the left of each driver's panel, there is a 
gang switch controlling the two headlights, two marker 
lights and the rear headlight and tail lights. 


temperature exceeds a determined figure. An isolating 
cock is fitted in the heater system, so that the flow 


of hot water may be cut-off as desired and the heater 


fans used for cooling purposes in hot weather. 

The engines, power and carrying bogies and auxiliary 
sub-frames are being built at the Newton-le-Willows 
works of the main contractors, Messrs. The Vulcan 
Foundry, Limited, who also carry out the complete 
erection and testing. The bodies are being built at the 
Preston works of Messrs. The English Electric Com- 
pany. The whole of the contract is under the inspection 
of Mr. Ranald J. Harvey, consulting engineer to the 
New Zealand Government Railways. 








MEDIUM-SPEED COMPRESSION- 
IGNITION ENGINE. 


THe compression-ignition engine illustrated in 
Figs. 1 to 5, opposite, and on page 370, is an example 
of a new range of “R.N.” Diesel engines, known 
as the “E” type, and made by Messrs. Russell, 
Newbery and Company, Limited, Altrincham, near 
Manchester. The engine is designed for industrial and 


| marine service and operates on the four-stroke cycle. 
|The output per cylinder is 13 brake horse-power to 


16 brake horse-power, continuous, when running at 
speeds of 800 r.p.m. to 1,000 r.p.m., and, of the four 
sizes at present in production, the largest, viz., the 


| six-cylinder engine is therefore capable of developing 


a maximum of 96 brake horse-power. It has a net 
weight of 50 cwt. The engine illustrated in Figs. | 
and 2, is of the four-cylinder size, and is shown in 
Fig. 1, as arranged for marine propulsion with a fluid- 
operated reverse gear, and in Fig. 2 as arranged for 
industrial or marine auxiliary work. The cylinders for 


| all the sizes of this range have a bore of 5} in. and a 


stroke of 7} in. The body of the engine consists of 
two main castings, viz., a crankcase and a cylinder 
block. The crankcase has a detachable sump over 
part of its length. Individual cylinder heads are fitted. 
The valves are arranged with their spindles horizontal 


|and there are separate camshafts for the inlet and 


exhaust valves. Access to the crank chamber, fuel- 
pump chamber and valve-gear chambers is obtained 
through covers. 

The main features enumerated above can all be 
identified in Figs. 1 and 2, the latter illustration 
showing the engine with the various covers removed. 
Details of construction are, however, more clearly 
shown in the sectional views, Figs. 3 and 4, page 
370. The cross-section, Fig. 3, does not, however, 
show the form of the main crankcase body. This is 
of the so-called C-type, that is, the casting is con- 
tinuous at the back, but the front is open, the top part 
carrying the cylinder block being therefore more or less 
cantilevered. The stress on this top part is taken by 
steel sleeves surrounding the long through-studs between 
the cylinder-block flange and the bottom of the crank- 
case. 

Two of these sleeves are visible on the right 
in Fig. 4, while in Fig. 2 it will be seen that there 
is one at each main bearing. This construction 
enables the pistons, connecting rods and so forth 
to be withdrawn through the front opening without 
disturbing the cylinder heads, water and exhaust 
manifolds, etc. The main bearings are of gunmetal 
with white-metal liners, as are also the big-end 
bearings. The connecting rod small-end bearings have 
phosphor-bronze bushes. All the bearings are pressure- 
lubricated, through the crankshaft and hollow con- 


necting rods. The rods are of alloy steel, drop-forged, 


the central hole being drilled. The crankshaft is of 
38/42 ton tensile acid steel to Lloyd’s requirements 
and tests. 

The pistons are of aluminium-silicon alloy and have 
three compression rings and two scraper rings. The 
piston contour, best seen in Fig. 3, is claimed to result 
in the elimination of the sticking of the rings and exces- 
sive wear on the cylinder liners. The gudgeon pin 1s 
fully-floating, and is retained by Circlips. The liners 
are renewable and are held in place by the cylinder 
heads. They are spigoted at the top, with an expan- 
sion joint at the bottom, and are water-jacketed 
for their working length, as shown in Fig. 4. The 
cylinder block is recessed front and back, as will be 
apparent in Fig. 3, the front recess forming a chamber 
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MEDIUM-SPEED 


RUSSELL, NEWBERY AND 


MESSRS. 


Fia. 1. 





in which the individual C.A.V. fuel pumps are housed 
and that at the rear accommodating the cooling-water 
connections between the liner jackets and the passages 
round the exhaust valve and combustion chamber. 
The fuel pumps are driven from the inlet valve cam- 
shaft, as indicated on the right in Fig. 4. The injection 
timing for each cylinder can be readily adjusted and 
a priming lever is provided so that the fuel can be 
pumped up to each atomiser prior to starting, should 
this be necessary. The atomisers are of the C.A.V. 
pintle, or self-cleaning, type. The position of the 
atomiser is best seen towards the centre of Fig. 4. 
It discharges into a short-axis combustion chamber, 
which, it is claimed, gives correctly-balanced turbu- 
lence with consequent effective combustion at all 
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with pinions on vertical shafts. The shaft at the 
front of the engine, which is that on the left in Fig. 3, 
drives the governor, best seen in Fig. 4, while that on 
the right in Fig. 3, is led downwards to drive the 
gear-type lubricating pump, which has a submerged 
suction. The sump has an oil-cooling water jacket, 
and a primary strainer is provided on the suction, 
a secondary duplex filter being fitted to the delivery. 
This filter incorporates a relief valve which ensures a 
continuous supply of lubricating oil to all parts should 
the strainers become choked through inattention. The 
governor controls the speed of the engine within very 
close limits, by actuating the fuel-pump control rack. 
The situation of the governor is clear in Fig. 1; in this 
case it is at the back of the engine, the fitting to the 
left of it being the fuel-oil filter. The lever seen 
between the camshaft covers is the variable fuel-injec- 
tion gear. The small pump in the foreground is the 
| cooling-water circulating pump, which is gear-driven 
} from the lubricating-pump shaft. The exhaust mani- 
fold is water-jacketed, as also is the exhaust valve. 

Referring to the gear seen on the right in Fig. 1, 
it will be obvious, since the output shaft is not in line 
with the crankshaft, that this is a reduction gear 
as well as a reverse gear. It is fluid operated and is 
shown in section in Fig. 5. It may be pointed out 
that this gear is of a different type from the fluid- 
operated reverse gear described and illustrated in an 
account of a Russell, Newbery engine given in 
ENGINEERING, vol. 144, page 303 (1937), although in 
both cases the cone-clutch principle is «employed. 
The upper shaft in Fig. 5 is the input shaft of the gear, 
being connected to the engine crankshaft by the 
flexible coupling outlined on the left. The input 
shaft is mounted in ball bearings and carries a triple 
chain sprocket pinion and a toothed pinion. The 
pinion meshes with a spur wheel which is engaged with 
the cone clutch when the ahead motion is required, the 
speed of the output shaft, to which the cone clutch is 
attached being, of course, reduced. The roller chains 
from the sprocket pinion pass over a sprocket wheel 
which is engaged with the cone clutch when the astern 
motion is required, the speed of the output shaft being 
again reduced and the rotation of the shaft reversed. 
Both the sprocket wheel and the spur wheel are free to 
rotate on the shaft and are mounted on Timken tapered- 
roller bearings, there being axial thrust on both wheels 
when the cone clutch is engaged. The clutch is shown 
in the neutral position in Fig. 5. 

The clutch proper consists of three members, viz., a 
disc with a rim Tee-shaped in cross-section, integral 
with the output shaft, and two members with external 
conical surfaces. These latter, it will be clear, are a 
close fit on the periphery of the disc and on that of the- 
shaft boss from which the dise extends. They are con 
strained to rotate with the shaft and disc by pins, one 
of which is seen at the bottom half of the clutch in the 
illustration, but are free to move in an axial direction. 
The springs seen in the upper half of the clutch have a 
damping influence on the axial movement, bringing the 
clutches to neutral position when all pressure is 
removed from them. Oil under pressure is led along 
channels in the shaft to the back of each conical part of 
the clutch. The channels are connected by radial ports 
to circumferential grooves in the liner and bearing brass 
seen on the left in Fig. 5, so that the pressure supply 
which is fed to the grooves is not interrupted. From 
this illustration it will be realised that pressure in the 
top channel forces the right-hand cone into engagement 
with the spur wheel, the left-hand cone being dis- 
engaged since it is directly linked to the right-hand 
clutch. These movements result in power transmission 
in the ahead direction to the output shaft. Conversely, 
pressure in the bottom channel forces the left-hand 
cone into engagement with the sprocket wheel and 
disengages the right-hand cone when power transmission 
in the astern direction takes place. 

The supply of oil to the channels is derived from the 
gear pump at the end of the input shaft, as indicated 
in outline on the right in Fig. 5. No means of controlling 
| the oil pressure to the desired channel are shown in this 
| illustration, which is only diagrammatic, but some 
|idea of the device employed may be obtained from 
| Fig. 1. In this view, the oil pump can be identified 
| on the right by the pressure gauge on its delivery pipe. 

Immediately below this is a rotary valve which controls 
The inlet-valve seat, as will be | the admission of oil to the three channels in the shaft, 
i.e., the two clutch-operating channels and the central 
channel which communicates with the Timken roller 
bearings only and is in use when the clutches are in the 
neutral position. The rotary valve is actuated from the 
and bell-crank levers, from the respective camshafts, | ship’s telegraph by means of bronze cables and is 
the cams on which are set as required, as seen on the | coupled also to the fuel-pump control system. This 
right in Fig. 4. Adjustment can be made at the top | latter arrangement has the efiect of reducing the engine 
of the tappet rods and the valve-operating gear is | speed to its idling rate when the telegraph is put into 
accessible through both top and side covers. The the neutral position. The reverse-reduction gear is 
bell-crank shafts oscillate in Timken tapered-roller | stated to be positive in action and smooth in take-up, 
bearings. The camshafts are driven from the crank- | and no internal adjustment is required. ‘The oil supply 
shaft by two roller chains which pass over fixed and | is independent of the engine pressure-lubricating system 
adjustable tensioning sprockets, as shown in Fig. 3. | and the oil is drawn from and returned to the separate 
Helical spur wheels on the ends of the camshafts mesh | sump formed by the lower part of the gear case. 
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loads and speeds. 
clear from Fig. 3, is removable with the valve, etc., 
and the exhaust valve can also be withdrawn through 
the opening after the removal of the inlet valve. 

The valves are actuated, by means of tappet rods 
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BRITISH STANDARD 
SPECIFICATIONS. 
Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 


ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2+. 


net, or 2s. 3d. including postage. 

fluminium-Alloy Bars. 
tion, No. 918-1940, 
containing small proportions of 
general engineering purposes, has recently been issued. 


\ war-emergency specifica 
aluminium 
zine, 


bars 
for 


dealing with 


copper and 


It is specified that the alloy shall contain not less 
than 2-0 per cent., and not more than 4-0 per cent. of 
copper not less than 4-0 per cent., and not more 


and not more than 1-0 per 
Furthermore, the iron 


than 8-0 per cent. of zine 


cent. of either iron or silicon 


plus silicon content must not exceed 1-75 per cent. 
It is realised that there are still certain problems 
wssociated with the development of this material, and, 
for this it has included in the war- 
emergency series. It will be the subject of review and 
modification after the conclusion of hostilities. 


Gauges for Low Values of Illumination.—A 


reason, been 


revision 


of specification B.S./A.R.P. No. 30, which relates to 
gauges for checking low values of illumination, has 
now been issued, The standard values of illumination 
have been amended to 0-001, 0-002, 0-02, 0-1 and 


and there is no longer the ambiguity 
nominal ’’ and 


0-2 foot-candle, 
which previously existed between the 
the 
to give a clear visual indication 
the standard of illumination 
These gauges, it is pointed out, are not intended for 
measuring the actual value of the illumination at any 
point, but the scope of specification No. 230-1935 (for 
visual-type has now been 
widened so as to provide a portable photometer having 


The gauges are designed 
more of 


calibration ’’ values. 


when one or 
exc eeded, 


values are 


portable photometers) 


a specially low range (0-0005 to 0-2 foot-candle). 
Copies of B.S./A.R.P. No. 30 are obtainable, price 3d, 
including postage, and copies of the addendum to 


No, 230-1935 (reference C.F. (E 
obtained by sending a stamped addressed envelope 
the Institution 


L.G.) 6,654) may be 
to 


Screw-Thread Gauge Tolerances.—In the foreword to 
the recently-published revision of specification No. 84- 
1940, dealing with screw threads of Whitworth form, 
the hope is expressed that this specification would be 
followed by a supplementary specification giving 
tolerances for gauges suitable for controlling these 
threads. tecently, in collaboration with the 
Ministry of Supply and in co-operation with the 
National Physical Laboratory and the principal gauge 
manufacturers, a war-emergency specification (No. 919- 
1940) for screw-thread gauge has been 
prepared, rhis specification relates to the 
tolerances on the gauges and does not deal with the 
of the themselves, in 


screw 





tolerances 
solely 


design or dimensions gauges 


regard to which a further specification is in course of 


rhe principal object underlying the 
preparation of the new specification has been to make 
some adjustment of the well-known tables, published 
in Notes on Screw Gauges, by the National Physical 
Laboratory. extra latitude allowed in the 
tolerances on the gauges which will tend to facilitate 
gauge manufacture. At the same time, gauge manu- 
facturers will be able to keep the simple effective 
diameter high and thus increase the useful life of the 
gauges. This adjustment, however, applies to the 
go” plug No alteration being 
proposed in regard to the tolerances for “go” ring 
screw gauges as given in the National Physical Labora- 
tory tables, and these particular tables are, therefore, 
reproduced in the publication. 
Che specification gives the appropriate tolerances for 
plug, ring and calliper gauges for threads of Whitworth 
and metric form in diameters up to 6 and for 
B.A, threads down to No. 7. An appendix to the 
specification includes some notes regarding the effective 
diameter equivalents of pitch and angle errors 


preparation 


Some 


1s 


acrew gauyes 


Is 


unaltered, present 


iIn., 





MINERAL PRODUCTION IN QUEBEC.—During the first 
eight months of the present year 218,779 tons of asbestos, 
663,206 oz. of gold, and 828,675 oz. of silver were pro- 


duced in the Province of Quebec. During the corre- 
sponding eight months of 1939 the production totalled 
208,765 tons of asbestos, 640,887 oz. of gold, and 
756,390 oz. of silver 

ELECTRICAL WIRING REGULATIONS, NEW ZEALAND. 


of Regulation Serial No. 1940/126, concerning 
amendments to the New Zealand electrical wiring regu- 
lations has been received from H.M. Trade Commissioner 
at Wellington. It is available for loan to interested firms 


A copy 


in the United Kingdom on application to the Department 
of Overseas Trade, Great George-street, London, S.W.1, 
quoting reference No. T.Y. 17,839/38 
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THE ENGINEERING 
TRADES. 


IT is announced that the application for an increase 
of wages, put forward by the Amalgamated Engineering 
Union, the National Union of Foundry Workers, and 
the Confederation of Shipbuilding and Engineering 
Unions, reported under ** Labour Notes,” on page 198, 
has been rejected by the Engineering and Allied 
Employers’ National Federation. The claim submitted 
by the A.E.U. and the Foundry Workers was for an 
udvance of 3d. per hour in basic rates and the restoration 
of the conditions obtaining before June, 1931; and 
that of the Confederation was for a flat-rate increase 
of 10s. a week. The statement by Sir Alexander 
Ramsay, director of the Federation, explaining the 
reasons for rejecting the claims, pointed out that the 
increases, if granted, would add materially to produc- 
tion costs and thus, eventually, to the cost of living ; 
and that, by comparison with other trades, employees 
in the engineering trades were in a relatively fortunate 
position, their wages having risen considerably more, 


WAGES IN 


ante, 








in proportion, than their working hours had been 
increased. 
WAR-TIME BUILDING 
CONSTRUCTION. 
War-Time Building Bulletin, No. 9, which has 


recently been published by H.M. Stationery Office at 
the price of 1s., deals with the conservation of cement 
ind clay bricks. It, therefore, marks the completion 
by the Building Research Station of the Department of 
Scientific and Industrial Research of a survey of 
possible economies in the four commonest structural 
steel, timber, bricks and cement. The 
previous bulletins covering these subjects were dealt 
with on page 604 of our issue of June 21, 1940, on 
page 25 of our issue of July 12, 1940, and on page 189 
of our issue of September 6, 1940 

It is pointed out that, owing to the many demands 
for both cement and bricks, it is necessary to use both 
economically order to ensure that 
work urgently needed for the war effort can be com- 
pleted without undue delay. It is desirable to consider 
both materials at the same time, because to economise 
in brickwork the most obvious solution is to employ 
concrete in one form or another, while concrete can 
be saved by turning over to brick for certain uses. This 
normal process of substitution does not work, however, 


materials 


as as possible, in 


Company, 


when economy in both materials is being pursued, | 


and a plan must therefore be devised which utilises 
the two to the best advantage. The range of alter- 
natives to brickwork is limited, and in so far as the 
bulk uses are concerned, it to resort to 
concrete products in one form or another. This must 
make some inroads into cement supplies. As a result, 
the economies which are required must be made in 


Is necessary 


the use of cement. When it is ne« essary to economise, 
the greatest effect is most readily obtained by making 
savings in the largest uses. Fortunately, in the case of 
cement there are many important classes of work 


where alternative methods of construction are quite 
practicable, and the materials are available. Thus it 
is possible to substitute tar-macadam paving for con- 
n roads, aerodrome runways, vehicle parks and 
similar situations. These, it is pointed out, are very 
large uses indeed, and the savings should be valuable. 
Conerete floors of buildings represent another very 
large use of cement. 

Working on these principles, the Bulletin covers the 
field of cement and brick economies very thoroughly. 
toads, parade grounds, solid floors, mass and reinforced- 
concrete work, aerodrome runways and walls, are dealt 
with, alternatives being given where possible, while 
elsewhere minimum specifications are set out. Appen- 
dices deal with the special problems of mortars, the 
properties and uses of gypsum, and anhydrite and high- 
Outside the field of cement economies 
another appendix describes a of timberless 
shuttering which has been devised by a firm of con- 
tractors who are using the system exclusively on their 
One of the most useful sections is that 
i field not vet udequate ly covered 


crete 1 


ilumina cement. 
system 


present work 
mm floors, where in 


by research, it is claimed that it has been possible to 
arrive at useful economies by co-t rdinating the experi- 
ence of various Government departn ents, A section on 


has been contributed by the Roads Research 


tory 


roads 


Labor 


AMERICAN BUREAU OF SHIPPING It is recorded in 
the current issue of the Bulletin of the American Bureau 
of Shipping that, on September 1, 330 vessels, aggregating 
1,55 gross being built in the shipyards 
of the United States to the classification of the Bureau. 
The corresponding totals, for August 1 of the present 
ships, making together 1,427,710 gross 
1939, 130 vessels totalling 


8.720 tons, were 


year, were 276 
tons, and, for September 1, 
693.115 gross tons. 


| Mexico, 





PERSONAL. 


Mr. P. B. Brown, J.P., M.Inst.C.E., has been appointed 


chairman of Messrs. Hadfields, Limited, Sheffield, in 
succession to the late Sir Robert A. Hadfield, Bart., and 
Masor A. B. H. CLerRKeE, C.B.E., late R.A., has been 
appointed to succeed Mr. P. B. Brown as deputy 


chairman. 

Mr. H. V. SEnt1or, chief engineer of the Diesel depart- 
ment of Messrs. Brush Electrical Engineering Company, 
Limited, Loughborough, has been elected to the board 


of one of that firm’s subsidiary companies, Messrs 
Petters. Limited. 

Mr. J. V. Gr, M.I.E.E., who is responsible for the 
system of automatic control used in Kohler-Perkins 


automatic generating sets, is resigning his position as 
technical director of The Kohler Company, Limited. and 
has been appointed, as from December 2, chief electrical 
engineer to Messrs. F. Perkins, Limited, Peterborough. 
As a result of the enforced cessation of 
American-made generating plants, normal 
operations by The Kohler Company have 
down, and the production of British-made automati 
generating plants will now continued by Messrs. 
Perkins, to whom all inquiries should be addressed. 

Mr. J. G. Buie@er, A.M.1.Mech.E., has resigned 
position with the Light Alloy Control (Castings), 
Harborne-road, Birmingham, 15, to take up an appoint 
ment in the Ministry of Labour and National Service, 
Montague House, Whitehall, London, 8.W.1. 

Mr. BENJAMIN TALBOT, deputy chairman and manag- 
ing director of Messrs. South Durham Steel and Iron 
Limited, and of Messrs. Cargo Fleet Iron 
Company, Limited, Middlesbrough, has been appointed 
chairman in succession to the late VISCOUNT FURNESS. 
Mr. Talbot, however, is retaining his position as managing 


imports of 
business 
been closed 
be 


his 
S86, 


director. 

Mr. J.C. PATTESON, European manager of the Canadian 
Pacific Railway, has been appointed Controller-General 
of Transportation in the Ministry of Supply. 


Mr. ROBERT STEWART JOHNSON has been elected 
chairman of Messrs. Cammell Laird and Company, 
Limited, in succession to the late Mr. W. L. HIcHEnNs. 


Mr. Johnson, however, retains the position of managing 
director. 

SAMUEL WHITE AND COMPANY, LIMITED 
informed that Mr. ARTHUR THOMAS 
WALL has been compelled to relinquish his duties a 
managing director of the company « of i 
health. He has held the position since 1933. 


Messrs. J. 


Cowes, have us 


1 
I 


account 


ym 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
increasing demand for 
engineering products abroad. 
trade have 


markets, 


Iron and Steel.—There is an 
Sheffield-made steel and 
Many firms specialising in export 
study of the needs of the various 
result that not only is there an influx of overseas inquiries. 
but also in applications from merchants wishing to estab- 
lish agencies. During the past few months, Sheffield 
Chamber of Commerce has handled many of these agenc) 
inquiries. The latest inquiries are from Brazil, Argen 
tine, Venezuela, the West Indies, Ireland, Uruguay. 
Palestine, Burma, Ceylon, and Peru. The 
general trade position has undergone little change, high- 
pressure activity being a feature of all important branches 
of local industry. Producers are satisfied with the 
position regarding supplies of pig iron, hematite, scrap. 
and steel-making alloys. The scrap position is highly 
satisfactory ; an increased tonnage arriving from 
abroad, and the tonnage available of scrap of all types 
will be augmented by the iron railings which are being 
removed from this area. Sheffield Corporation has already 
pulled up 20 tons of iron railings from public buildings, 
and further demolitions are to be undertaken. Tl« 
general tendency in the heavy machinery and engineering 
branches is towards still further activity. Apart from 
armaments and munitions orders, there is a steady flow 
of contracts for such as shipbuilding 
plant, ironworks and steelworks machinery and related 
equipment, coal-mining plant, railway rolling stock 
Makers of hig 


made a 


with the 


18 


non-war products, 


grinding and crushing plant of all kinds. 


efficiency steels are in a state of intense activity. Among 
the lines in request are stainless steel, heat- and id- 
resisting materials, manganese steel, and all classes of 
tool steels. A growing export trade is being done In 
edge tools. Machine tools are an active section, and 
record outputs of engineers’ small tools are being 
produced. 

South Yorkshire Coal Trade.—Stocks of all types of 


coal are accumulating at colliery sidings and merchant 
and the general demand is good. 
ready market. 

undertakings 
market 


purposes. 


Industrial 
Smalls are in strong request 


coal 


depots, 
finds a 
electricity 
The house coal 
chiefly for stocking 
cokes are firm 


by 


who already have large stocks 


active, buying being 


Foundry 
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NOTES FROM THE NORTH. 
GrLascow, Wednesday. 

Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade during the past 
week, and all available plant is being operated at its full 
capacity. There is no lack of specifications of an urgent 
nature and as Government contracts have first claim, 
little steel material is available for other work except 
that for which a special licence has been obtained. 
The shipbuilding industry continues to absorb a large 
proportion of the current output of steel, which is being 
maintained on a record scale. A heavy demand for 
structural steel is reported. Special steel for armaments 
and machine tools is in steady request. The makers 
of black and galvanised sheets are extremely busy and 
the requirements for Government purposes alone amount 
to a large tonnage, but by running plant at its full 
capacity the maximum production is being obtained. 
Raw materials are ample for present requirements and 
recent shipments of scrap and pig iron have enabled 
the local steelmakers to accumulate fairly good stocks. 
Prices which have been firm since July. were advanced 
on November 1 by from 35s. to 40s. per ton, by an Order 
made by the Minister of Supply. The increase now 
intimated in prices had been anticipated for some time 
and has been found necessary to cover increases in costs, 
particularly of imported materials. This is the fourth 
advance in steel prices since the outbreak of war, and 
is the third this year, the last being in July. In the latter 
month, ship plates were raised by 32s. 6d. per ton and 
sectional material by 25s. per ton. 

Malleable-Iron Trade.—Fairly satisfactory conditions 
continue to prevail in the West of Scotland malleable-iron 
trade. Bookings represent a good tonnage but makers 
are in a position to give early delivery in all but ex- 
ceptional cases. The re-rollers of steel bars are still 
exceedingly busy and plant is operating at full capacity 
in order to meet the urgent orders on hand. Recent 
imports of semi-manufactured material have been good 
and makers have accumulated satisfactory stocks. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron trade, 
the demand remains heavy, particularly for hematite and 
basic iron and steel makers are pressing for deliveries. 
All furnaces are operating at full capacity. Foundry 
iron is only moderately active and producers are able to 
meet all demands promptly. 








NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—As a result of the decision 
of the Ministry of Mines to sanction an increase in the 
pithead price of coals, quotations for Welsh descriptions 
on the steam-coal market have been advanced by 2s. 9d. 
for supplies for the inland market and by 2s. 10d. per 
ton in respect of coals for export to foreign markets. 
The advance in pithead prices has been made in order 
to meet the rising costs of production. The advance in 
pithead prices in the South Wales coalfield is 1s. per 
ton more than those in the other coalfields of the country, 
with the exception of Kent, the case of Durham being 
still under consideration. It is understood that this 
additional increase in South Wales was made in view 
of the special local circumstances. There were also 
certain consequential rises in the cost of coke and other 
solid fuels. South Wales has suffered severely owing 
to the loss of export trade, it having been estimated that 
the district has lost between 70 and 80 per cent. of the 
export trade it enjoyed at the beginning of this year. 
Among the parts of the South Wales coalfield most 
affected was the dry steam-coal producing areas. These 
coals were chiefly absorbed by the export markets, and 
though the high-volatile steam coals have been provided 
with an alternative outlet in the home trade, due to the 
intensification of the country’s war effort, the dry steams 
have remained in small demand. As a result, employ- 
ment in this part of the coalfield has been irregular 
ind the Powell Duffryn Associated Company has 
announced, during the past week, that they propose to 
tender notices to the men at five of their dry steam-coal 
producing collieries. These were Duffryn Rhondda, 
near Port Talbot, the Mardy Colliery, the Plymouth | 
(Merthyr), the Aberaman Colliery, near Aberdare, and | 
the Rhymney Merthyr Colliery in the Rhymney Valley. 
There has been good business available in the home 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The official announcement 


rise in iron and steel prices was fully expected, but 


| rise was made operative immediately without notice. 
The advances, of course, were made more to replenish 
the Central Fund. for financing the increased import 
tional cost of home production. Raw materials and 
is no shortage of iron and steel scrap. Some restriction 
in the deliveries of iron and steel for general commercial 
purposes is still necessary to ensure regular and adequate 
supplies for work of national importance, but some 
expansion in the distribution of certain commodities 
for ordinary industrial requirements can be reported. 

Cleveland Iron Trade.—The 
foundry iron is satisfactorily dealt with, though the supply 
of local brands is still very limited. Most of the iron 
passing into use on the North-East Coast is from the 
Midlands, but parcels from Scotland and elsewhere are 
obtainable for specific purposes. Merchants’ holdings 
of foundry iron are rather larger than has recently been 
the case, but the opportunity to deal in more extensive 
parcels would be welcomed. An advance of 8s. in the 
price of Cleveland pig fixes the market rates at the level 
of No. 3 quality at 128s., delivered within the Tees-side 
zone. 

Hematite.—Although the large production of hematite 
is supplemented by imports of American iron, some 
difficplty is still experienced in meeting the heavy and 
expanding demand. It is claimed, however, that the 
actual requirements of consumers are being met and that 
conditions in the near future will permit an increased 
distribution of tonnage. Makers’ consuming depart- 
ments are absorbing larger tonnages and users of hema- 
tite, dependent on the market for supplies, are not only 
pressing for full contract deliveries, but are endeavouring 
to place new orders. As in the Cleveland pig branch of 
trade, second-hands have command of only moderate 
parcels. The stabilised values of East Coast brands 
are now ruled by No. 1 description at 138s. 6d., delivered 
to North of England areas—a rise of 7s. 6d. 


Basic Iron.—While consumers of basic iron are turning 
out exceptionally heavy tonnages and the increased 
supply of steel scrap has lessened the demand, the make 
of the basic blast-furnaces leaves no iron for the market, 
the whole of the production being retained for use at 
the makers’ steelworks. The nominal price is now 121s. 

Foreign Ore.—Stocks of foreign ore are very substantial 
and imports are better than had been expected. 

Blast-Furnace Coke.—There is little business in Durham 
blast-furnace coke. The supply is abundant, but holders 
are very well sold and local users are extensively covered. 

Manufactured Iron and Steel.—Bars, billets, blooms, 

etc., continue to arrive from America in satisfactory 
quantities and the home make of semi-finished products 
has increased slightly. The re-rolling mills are thus 
receiving regular and adequate deliveries of semi-finished 
materials. Manufactured-iron firms have a large amount 
of work on hand and steel producers have contracts to 
execute that will keep them fully engaged well into next 
year. Among the principal revised steel] quotations are : 
Soft billets, 12/7. 5s. per ton; hard billets, 131. 12s. 6d. 
per ton; joists and sections, 151. 8s. per ton; heavy 
plates, 161. 3s. per ton; and heavy rails, 141. 10s. 6d. 
per ton. 
Scrap.—Stocks of iron and steel scrap have been 
well replenished and consumers of some descriptions of 
material are unwilling to accept further supplies at 
present. 








COMPANIES REGISTRATION OFFICE.—The head office 
of the Registrar of Companies in England is now situated 
at the Grand Hotel, Llandudno. All documents required 


formation of new companies, as well as documents 
required to be registered with, or forwarded to, him 
under the various Companies Acts ; the Limited Partner- 
ships Act, 1907 ; the Newspaper Libel and Registration 
Act, 1881; the Railway and Canal Traffic Act, 1888 ; 





market, as a result of which bituminous kinds were fairly 
active and the general tone was consequently steady. 
Best large coals moved off steadily at recent figures, 
and there was a sustained request for the popular sized 
sorts which were difficult to obtain for some time ahead. 
Bituminous smalls were scarce, but dry smalls were in 
free supply to meet a slow demand and were dull. Cokes | 
remained busy but patent fuel was quiet. 


The Iron and Steel Trade.—Activity was well sustained 
in the iron and steel and allied trades of South Wales | 
and Monmouthshire last week. A good volume of busi- | 


the Assurance Companies Act, 1909; and the Railway 
Companies (Accounts and Returns) Act, 1911, should be 
sent to the above address. The office at Bush House, 
Strand, London, W.C.2, however, will continue to be 
maintained for the inspection of the index to the names 
of companies ; the inspection of the files of companies 
formed before October 18, 1940 ; the preparation of copies 


| of documents and of certificates required under Section 


314 of the Companies Act, 1929 ; and the sale of company 


of a 


} 
| 
| 
consumers have expressed some dissatisfaction that ood 
of material from the United States, than to cover addi- | 
| 

| 


semi-finished products are still in ample supply and there 


increased demand for 


to be lodged with the Registrar with a view to the, 


NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





ENGINEERS.—North 
2.30 p.m., 


INSTITUTION OF ELECTRICAL 
Midland Centre: Saturday, November 9. 
The Hotel Metropole, King-street, Leeds. ‘‘ The High- 
Rupturing-Capacity Cartridge Fuse, with Special 
Reference to Short-Circuit Performance,” by Mr. J. W. 
Gibson. Scottish Centre: Tuesday, November 12, 
6.15 p.m., The Heriot-Watt College, Edinburgh. 
** Reminiscences,”"’ by Professor F. G. Baily. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
November 9, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. Joint Meeting with the North- 
Western Branch of THE INSTITUTION OF MECHANICAL 
ENGINEERS. ‘‘ The Measurement of Temperature in 
Machinery in Motion,”’ by Professor H. Wright Baker. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Branch: Saturday, November 9, 3 p.m., 
12, Hobart-place, S.W.1. Annual General Meeting. 


Informal discussion on ‘‘ The Post War Automobile,”’ 
to be introduced by Mr. Geo. Roesch. Leeds Graduates’ 
Branch : Thursday, November 14, 7.30 p.m., The Hotel 
Metropole, King-street, Leeds. Joint Meeting with the 
Yorkshire Graduates’ Section of THe INSTITUTION OF 
MECHANICAL ENGINEERS. “ Lubrication, with Special 
Reference to Gear Lubrication,’ by Mr. H. J. Watson. 

JUNIOR INSTITUTION OF ENGINEERS.— Midland Section : 
Saturday, November 9, 3 p.m., James Watt Memorial 
Institute, Birmingham. Annual General Meeting. “ Air- 
Raid Shelters: Their Construction and Ventilation,” 
by Dr. C. M. Walter. Jnstitution: Saturday, Novem- 
ber 16, 1.30 p.m., 39, Victoria-street, Westminster, 
S.W.1. Annual General Meeting. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Scottish Branch : 
Saturday, November 9, 3 p.m., The Royal Technical 
College, George-street, Glasgow. ‘‘ The Application of 
Lifting Magnets and Magnétic Separators, etc., in Ferrous 
and Non-Ferrous Foundries, Steelworks and Rolling 
Mills,” by Mr. W. E. Box. West Riding of Yorkshire 
Branch: Saturday, November 9, 6.30 p.m., The Tech- 
nical College, Bradford. ‘‘ The Developments in Gating 
and Risering for High Test Cast Iron,’’ by Messrs. A. E. 
Cartright and C. C. Brisbois, to be presented by Mr. 
Vincent Delport. Lancashire Branch, Burnley Section : 
Tuesday, November 12, 7.30 p.m., The Burnley Municipal 
College, Ormerod-road, Burnley. ‘‘ One Way of Making 
a Loam Mould,” by Mr. J. Potter. 

BRADFORD ENGINEERING SociETy.—Monday, Novem- 


ber 11, 7.15 p.m., The Technical College, Bradford. 
Charnock Night. ‘‘ Fine Measurement,”’ by Mr. J. G. 
Jagger. 





RoyaLt Society or ArRtTs.—Wednesday, Novem- 
ber 13, 1.45 p.m., John Adam-street, Adelphi, W.C.2. 
|“ Some Problems of Wartime Labour Management,”’ 
by Dr. K. G. Fenelon. 

NEWCOMEN Society.—-Wednesday, November 13, 
pose p.m., The Iron and Steel Institute, 4, Grosvenor- 
| gardens, S.W.1. Annual General Meeting. (i) Presi- 
dential Address, by Col. C. E. Davies. (ii) “* Primitive 
Iron Smelting. Part II. Eastern Steelmaking Pro- 
cesses,”” by Mr. E. W. Hulme. (iii) ‘‘ Henry Cort’s 
Bicentenary,” by Dr. H. W. Dickinson. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Branch Graduates’ Section: Thursday, Novem- 
| 
} 








ber 14, 6.30 p.m., The Engineers’ Club, Albert-square, 
Evening. Various’ —_ short 
November 15, 6 p.m., 
General Meeting. 
** Com- 


Manchester. Discussion 
papers. Jnstitution: Friday, 
Storey’s-gate, Westminster, S.W.1. 
| Twenty-Seventh Thomas Hawksley Lecture: 
| bustion,” by Professor A. C. G. Egerton. 

NortH-East Coast INSTITUTION OF ENGINEERS AND 
| SHIPBUILDERS.—Friday, November 15, 6 p.m., The 
Mining Institute, Newcastle-upon-Tyne. “ Vibration 
| Patterns of Propeller Blades,”’ by Dr. G. 8S. Baker. 

| 
| 














THE AMERICAN COLLIERY INDUsTRY.—Collieries in 
the United States produced bituminous coal at an average 
rate of 1,403,000 tons daily during the week ending 
| October 12, against 1,692,000 tons daily in the preceding 
| week. 


WOMEN PORTERS ON THE UNDERGROUND.—Women 
| porters have made their appearance at Underground 
| Railway stations in Central London. A number of 
women, who are equipped with grey uniforms and caps, 
| are at present employed, and more will be engaged as 
| men are called up for military service. They receive three 
| days’ instruction in the Underground Training School, 


registration forms. The office of the Registrar of Business | followed by three days’ practical experience under super- 


Names has also been transferred to the Grand Hotel, 


vision. They perform the work done by the men in 


ness was available and works were kept engaged to full Liandudno. and the office at Chansitor House, Chancery- | assisting passengers generally, and, more particularly, in 


capacity ; order books were well filled ahead. 





lane, London, W.C.2, has been closed. 





helping women and children. 
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MEDIUM-SPEED COMPRESSION-IGNITION ENGINE. 
MESSRS. RUSSELL, NEWBERY AND COMPANY, LIMITED, ALTRINCHAM. 


(For Description, see page 366.) 


Fig.4. 
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INDUSTRIAL LIGHTING IN 
WAR-TIME. a oor WOOO ee ——— 
Variovs points in connection with Industrial ~Y, "i , 
Lighting in War-Time were discussed in a paper 
which was read by Mr. H. ¢ Weston at a meeting 
of the Uluminating Engineering Society, on Tuesday 
October 22. Where, he said, no preparations had | 
heen made in anticipation of lighting restrictions, the 
only practical measure applicable in many factories 
had consisted of literally blacking out every window 
rhie was cheap, but undesirable consequences imme 
diately ensued, particularly during night shifts. Ven ] 
tilation was seriously impaired, though this difticulty | 
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had been partly overcome by the provision of light 
traps It also amounted to a change from day to night lee. ms = 
conditions for many workers, some of whom were rT 
unaccustomed to the latter. Apart from the psycholo | | 
rical effects of this almost complete deprivation of | 
daylight, the artificial lighting provided in a number | 
f factories was physiologically inadequate and } 
unsuitable for full-time work. On the other hand } | 
few complaints had been made in factories which, | | - 
bw modern stendards, were well lighted, and no 
evidence had been forthcoming that artificial lighting 
was, in these circumstances, likely to be prejudicial 
The experience of the past year, however, had 
emphasised the already well-known fact that natural 
lighting was universally preferred to any artificial 
lighting commonly used in factories Undoubtedly, 
this was because its characteristics were generally 






























































most favourable to vision, but it was partly because 
it was natural. It might be expected that the admis 
sion of a small amount of daylight would merely keep 
the worker conscious of a greater need which, in the 
present circumstances, could not be satisfied No 














effect of this kind, however, seemed to have been 











noticed. It had also been found that where the original 
black-out had been modified by the installation of 
removable shutters, much factory work could be done 
without artificial light if the ratio of unobscured window 
to floor area was about | to 8 A ratio of 1 to 12 or 
even | to 20 might suffice for roof-lighted factories. In 
modern factories of this type, the ratio of window to 
floor area was often about | to 3, so that from two-thirds 
to three-quarters of the total window area could be 
obscured without rendering the natural lighting @an.o 
inadequate 
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‘ledge has been the use of scale models to predict 


paar |the performance characteristics of large pumps 


j}and turbines. The term “scale” is kere used in 
361 | the broad sense, implied by its association with 

| dimensional analysis, to cover not only a reduction 
363 |of linear dimensions, but also, separately or in 
364 | combination, a change of working fluid. Mr. R. W. 
o,~|Allen’s paper* to the British Association, in 1938, 
xen | Bives an excellent account of his own practical 
363 | achievements in these directions, referring in parti- 
368 | Cular to the possibilities of economy and engineering 
368 | convenience offered by testing centrifugal pumps 
368 |and water turbines with air instead of with water. 
368 | The earlier researches of Quinonest and the remark- 
369 | able testing installations developed by the firm of 
369 | Escher-Wyss{, at Ziirich, provide further evidence 
no | of the recognition and esteem which these methods 
37 |are being accorded throughout the engineering 
37] | world. Nevertheless, the fact that the technique 
372 | of dimensional similarity is as yet by no means 
373 | generally employed, despite its acknowledged 
374 | advantages, and despite its having been advocated 
375 | great many years ago, points to the conclusion 
a that many manufacturers of turbo machinery 
“*" are less familiar than they might be with the 

| physics underlying performance analysis, or are 
376 | uncertain of the limitations and precautions neces- 
377 | sary to obtain reliable results. 

Lack of confidence in these directions is not unjusti- 
378 | fied in view of the large number of independent 
378 | variable factors that influence pump and turbine 
871 | characteristics ; for although, as Jennings§ has 
380 observed in an admirable introduction to the subject, 
|dimensional analysis effects a valuable reduction 
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a TION IN THE l NIT ED STATES. DIESEL | non-dimensional groups, true concordance among 
RAILCAR FOR THE NEW ZEALAND | 


these groups is not simultaneously possible with 
practicable working fluids. In other words, strict 
similitude between machines working under different 
| conditions of scale cannot be achieved. This is not, 
lof course, an insuperable obstacle so long as its 
| implications, and the precautions necessary to take 
| account of it, are understood, as they are in the tank 
|testing of ship models. It becomes important, 
| however, to have experimental evidence of the 
| restrictions imposed by imperfect similarity, infor- 


No. 3904. |mation as to which groups of physical properties 


jare of primary influence over certain ranges of 
| performance conditions, and proof that, within these 


in the current week’s issue must be delivered not | | limitations, accurate testing and development can 
DIMENSIONAL ANALYSIS OF be carried out under other scalar conditions than 


later than first post on Wednesday. Alterations 
to standing advertisements must be received | 
at least 10 days previous to the day of publica- | 


CENTRIFUGAL PUMPS. 


‘those of the prototype plant. There is no need to 
| stress the value of accuracy in this connection when 


tion. Passed proofs must be in our hands by| Tue principle of dimensional similarity, enun- | it is lised that. in a large hydraulic power plant 

Saturday morning, otherwise they will be | ciated in essentials by Newton, brilliantly amplified r 7 Tt fick ms raat ; are ? 
i i 7 . te » 1 > VeENCYV av » se ype 

taken as correct. The Proprietors will not hold /by Osborne Reynolds, and firmly established by |! Pet cent. in efficiency y rey nt an operating 
: : : “| cost of some thousands of pounds annually. 


themselves responsible for blocks left in their | everyday application to model testing of ships 
possession for more than two years. th 











and | ve 
A valuable addition to the somewhat meagre 


| aircraft, has had its range of utility notably extended : : om . ‘ . 
. 8 : ‘> available evidence of this sort is contained in a 
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From one point of view, this is ar . Migs : 
I | of Glasgow University, to the Institution of Engineers 


Bank, Limited, Charing Cross Branch.” Post Office | Jess an outcome than a collateral development, since lend Gitntidess in Secthind. 6 dectcines te 
Orders should be made payable at Bedford Street, | the pump and turbine problem is fundamentally a |°0@ "NPOUNds A ome pic . 
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'to hydraulic machines is a consequence of 


those conditions and the degree to which 


| influential. 


to be manipulated mathematically. 


confidence with which they have been employec 
in other fields of research and of the theoretical 
and experimental studies of many fundamental | vy... author dalled: ten cilect. © tiie of dailies 
aspects of fluid motion, such as turbulence, high | = nee pom + : : pt 
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| Aqueduct ; and finally, by Dr. McDonald himself, 
on a single-stage low-pressure air blower or fan. 
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! 
It may be noted that the series of tests considered | 
in Dr. McDonald’s paper relate, in nearly every case, | 
to one pump or blower. The analysis is not, conse- 
quently, mainly concerned with changes in linear | 
sale throughout a family of geometrically similar 
pumps, and the dimensionless group which takes 
vccount of the roughness of the surfaces in contact 
with fluid beeomes invariable. The group, or 
acoustic ratio, which takes account of the speed 
of the fluid, or, more conveniently, of the rotating 
clement of the pump, in relation to the speed of 
sound in the working fluid, also exerts a negligible 
influence upon the machines pumping liquids, and, 
even in the case of the supercharger tested by Capon | 
and Brooke, does not affect performance to any 
marked extent, though the highest impeller vane-tip 
speed exceeded 70 per cent. of the speed of sound 
in the fluid. Briefly, therefore, Dr. McDonald’s 
work consists, firstly, in plotting efficiency and the 
head group against the discharge group, revealing 
that the influence of rotational speed alone is not 
marked over the practical experimental range ; | 
and, secondly, in demonstrating the more important 
effects of Reynolds number upon efficiency and 
head. In the latter connection, Mawson’s tests 
cover the greatest range of conditions and show that, 
generally, both the efficiency and the head group 
diminish as Reynolds number decreases. Under 
the static condition, however, when the output 
is zero, the head is slightly larger for the more 
viscous oils than for the less viscous fluids. The 
value of the discharge group at maximum efficiency 
ilso increases with greater viscosity of the fluid. 
In both circumstances, a reasonable explanation 
is that the viscous forces tend to damp out the sudden 
changes of velocity which produce shock losses. 


The principal conclusion drawn from all the test 
results examined is that the efficiencies and pressure 
heads developed throughout a family of geometri- 
cally similar pumps can be related by coefficients 
based on the equivalent of a Reynolds number 
and dependent on the nature of the fluid-frictional 
losses associated with different types of flow. 
Quoting empirical formule for three such types, 
respectively designated viscous, smooth-turbulent | 
and rough-turbulent, Dr. McDonald proceeds to 
formulate the efficiency ratios for pumps of different 
sizes in terms of the size and speed of the impeller, 
the kinematic viscosity of the fluid, and, within 
the restricted rough-turbulent flow regime, the 
relative roughness of the fluid passages. The head 
group is similarly, but more simply, expressed, 
being sensibly unaffected by the detailed character 
of the flow provided that turbulence prevails. These 
are eminently practical formule, the utility of 
which to the designer, Dr. McDonald exemplifies 
by applying them to the results of Daugherty’s 
very precise tests upon two models of a single-stage 
volute pump, one-fifth and 
one-sixth the size of their prototype. The results, 
while generally in close agreement, reveal an 
important influence of surface roughness. 


respectively about 


Here is an aspect of pump design and testing 
procedure upon which further work is obviously 
desirable. The determination of a numerical index 
of roughness, which must depend upon the size, 
shape and distribution of asperities, presents almost 
insuperable difficulties in the case of an actual 
machine and is practically impossible to predict 
for a proposed design. Yet the efficiency of a large 
pump or turbine, predicted from model tests, may 
differ by as much as 2 per cent., according to whether 
the model and prototype are assumed to have the 
same absolute roughness or the same relative 
roughness, This is so great a margin of error, 
largely indeterminate, as to suggest that roughness 
should be assessed experimentally in terms of 
hydraulic-flow resistance, and that precautions to 
control and limit the surface roughness of large 
rotary machines are likely to repay some degree 
of trouble and expense. 
on the 


The information available 
roughness-efficiency relation for turbo 
machinery is so scanty as thoroughly to justify 
the further research into this question which Dr. 
McDonald hopes soon to undertake. A good deal 
more work in other directions, also, will be necessary 
before all the inherent possibilities of the dimen- 
sional analysis of pumps and turbines can be utilised 
with ease and confidence. 
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LABOUR TURNOVER. 


THE economic wastage which is caused by work- 


eople leaving their employment after relatively | . a 3 . 
as g pie. “.| Owing to the extensive training schemes which are 


short periods of service is, at all times, a matter of 
concern to employers. Under present conditions, 
that concern is gravely accentuated. In general, 
labour turnover is more marked with women than 
with men, although a case of two collieries has been 
recorded by the Industrial Health Research Board 
in which the labour turnover in the years 1924-25 


jand 1927-28 reached the high figure of 22-5 per 
}cent. In normal times, the problem is closely 


related to the question of the mobility of labour, 
which is a function of travelling facilities, house 


| accommodation, and the extent and accuracy of 


the services by which workpeople can obtain 
information about the labour demand which exists 
in other factories and other towns. Special personal 
circumstances may, in individual cases, cause an 
operative to leave his or her employment without 
reference to the possibility of engagement elsewhere, 
but, in general, employees do not leave unless there is 


| a reasonable possibility of being taken on elsewhere. 
Normal considerations are, to a large extent, | 
A measure of | 


inoperative at the present time. 
control over skilled labour has been introduced, 
and difficulties of housing and travelling cause 
hindrance to the ready movement of labour, both 


skilled and semi-skilled, even to another part | - - . 
| ably higher proportions shown by married than by 


of the town in which it is already engaged. Although 





these conditions would appear likely to discourage | 


labour migration, they will, in fact, have the opposite 
effect in many cases. In the rapid increase in 
the labour force of large numbers of factories, and 


| the setting up of new ones, which recent months 


have seen, many workpeople have engaged them- 


| selves in places which they find difficult of access ; 


and as establishments in more proximate areas are 
extended or set up, it is natural, and in one sense 
economically justifiable, that they should transfer 
their activities to new situations. This, however, 
does not reduce the inconvenience and loss sustained 
by the factories which they leave. 

In an investigation by the National Institute 
of Industrial Psychology, quoted by Dr. H. M. 
Vernon in his recent book, The Health and Efficiency 
of Munition Workers, it was found that the labour 


turnover of female workers was considerably more | 


than double that of male. The data collected 
related to the year 1937 and covered 78 firms in the 
London area, representing 54,257 employees, and 
44 firms in the Leeds area, with a total of 10,082 
employees. The average percentage of men leaving 
during the year from all the factories in the London 
area was 18, the corresponding figure for women 
being 51. In Leeds, the percentage for men 
was 11, and for women 34. When consideration 
was restricted to factories with 500 or more opera- 
tives, better figures were shown, except in the case 
of men in the London area. The figure in this case 
was 19 per cent. against 18, but women in the same 
area showed the much better figure of 38, as com- 
pared with 51 per cent. In the Leeds district, men 
showed the comparatively low figure of 7 per cent. 
for the larger factories, as compared with 11 per 
cent. for all factories. The women’s percentage 
showed little difference, being 33 per cent. against 
34 per cent. for all factories. 

There is no reason to suppose that these figures 
are likely to be improved on during present condi- 
tions. Indeed, they are more likely to be increased. 
The national source for the collection of data on 
this subject is the experience of the war of 1914-18, 
and the figures available suggest that very high 
turnover figures may he reached, especially for 
women. In an investigation made by the Industrial 
Fatigue Research Board on three shell factories and 
one fuse factory, and extending over two years, it was 
found that, in the case of one shell factory, the 
average percentage of married women leaving in a 
period of three months was 53, the figure for single 
women being 43-1. The percentages for the best of 
the three shell factories were 24-7 for married women 
and 16-3 for single. The fuse factory had a better 
record, married women showing a percentage of 
18-2, and single women 12-4. 

At a time when thousands of women and 
unskilled men are being drafted to munition 
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factories, and the time, expense and, above all, the 
attention of skilled labour are being devoted to 
their training, it is very desirable that large turnover 
figures of this order should be avoided if possible. 


being carried on in the Government centres, in 
technical colleges, and elsewhere, a fair proportion 
of these recruits to industry are now entering the 
factories with some measure of previous experience. 
This is all to the good, but none the less, they cannot, 
in general, become effective producers without 
passing through a probationary period in which they 
occupy the time and attention of the skilled staff 
and, in many cases, the potential capacity of 
machine tools. If, after this stage. when they can 
make their proper contribution to output, they 


|remain in their posts only a few months, or even 


weeks, their activities, from the viewpoint of the 
particular factory concerned, are to a large extent a 
dead loss. It is true that if they proceed to another 
factory engaged on similar or closely related work, 
their previous experience will enable them to become 
effective workers in a shorter period than was at 
first necessary, but even then they will have to pass 


| through a further probationary stage. 


Any attempt to remedy the loss caused by 
excessive labour turnover must naturally be related 
to the underlying causes of this undesirable mobility. 
In the case of women, it is largely affected by 
domestic duties, as is well illustrated by the consider- 


single women in the cases of the shell factories quoted 
above. In the present emergency, large numbers 
of married women are being attracted into fac- 
tories, either by patriotic motives or by financial 
difficulties caused by the calling-up of their husbands, 
or to the suspension of their normal methods of live- 
lihood. A proportion, at times a serious proportion, 
of these find that domestic calls do not permit 
them to continue in the employment on which they 
may have started with the best intentions. The 
other main source of loss is ill health, frequently 
caused by the fact that the work undertaken is 
beyond the physical capacity of the workers. The 
attraction into manufacturing industry of large 
numbers of women who have had no previous 
factory experience increases the measure of this 
The high figures already quoted 
in connection with three shell factories may well 
have been due to a large proportion of the women 
finding the work beyond their physical strength. 


source of loss. 


Although this is no time to discourage willing 
recruits to industry, all that is possible should 
certainly be done to ensure that women do not 
undertake work of a heavier kind than that for which 
they are adapted. Some rough and ready selection 
is obviously made in all factories in determining 
the distribution of operatives among the various 
types of work which are available, but in present 
conditions it might be well worth while to arrange 
for a skilled inspection of new recruits from the 
point of view of their physical strength and suita- 
bility. This work is already indirectly carried out in 
factories having properly organised ambulance and 
rest rooms, the nurses or others in charge advising 
the shops when it is clear that some of their patients 
would pay them less frequent visits were they 
transferred to lighter work. This type of service 
is naturally more complete in the larger factories, 
possessing better rest and ambulance accommio- 
dation. It is significant that, of the three shell 
factories already referred to, that showing the 
lowest turnover employed 18,384 women, while 
that showing the highest employed only 2,726. 

Another important method of approach to the 
problem is undoubtedly the provision of good can- 
teen and similar facilities. A large proportion of 
workpeople are apt to arrive’ at the factories after 
an inadequate breakfast, and much may be done 
towards maintaining their efficiency during the 
morning shift by the provision of a refreshment 
trolley service, either during working hours or in 
the course of a short rest period. An arrangement 
of this kind, coupled with proper canteen facilities, 
can do much to maintain the stamina of the opera- 
tives. That the importance of this is recognised 
by the Minister of Labour is shown by his announce- 
ment that he proposes to make the provision of can- 
teens compulsory in factories above a certain size. 
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NOTES. 


Tue Institution oF Crvm. ENGINEERS. 


THE present contains so many pitfalls for those 
who would prepare addresses to technical institu- 
tions that there has been a notable tendency for 
this year’s presidents to turn their attention either 
to the past or the future. Mr. J. R. Beard, whose 
presidential address to the Institution of Electrical 
Engineers we commence to reprint on page 375, 
preferred to consider the future, as did Mr. Wilfrid 
Ayre, of the Institution of Engineers and Ship- 
builders in Scotland, and Mr. W. A. Woodeson, of 
the North-East Coast Institution. Sir Leopold 
Savile, K.C.B., who delivered his presidential 
address to the Institution of Civil Engineers on 
Tuesday, November 5, turned to the past, and in 


his survey of the classical harbours of the Mediter- | 


ranean, succeeded in bringing out very effectively 
the permanence of the problems that confront 
harbour engineers and the similarity in the methods 
of dealing with them which links the engineering 
practice of to-day with that of forty and fifty cen- 
turies ago. Sir Leopold reviewed first the develop- 
ment of the four harbours at Alexandria, namely, 
that of A-ur, about 3000 B.c. ; the great harbour of 
Pharos, soon after 2000 B.c.; the harbour of 
Alexander the Great, constructed in the Fourth 
Century B.c., and the modern harbour, which dates 
from a.p. 1870. He dealt next with the pre-Hellenic 


harbours of Tyre. These were two in number, the/| notify certain failures of supply, among which| 
Sidonian harbour being on the north of the island| was any failure of whatever duration which was 
and the Egyptian harbour on the south, with a/due to enemy action. 


roadstead to protect ships while they made the 
entrances. The Sidonian harbour, which was the 
older of the two, probably dated from about 1100 
B.C.,-and was contained within the fortifications of 
the city. The Egyptian harbour adjoined the 
fortifications but was outside of them, and was 
built by Hiram, who reigned from 970 to 936 B.c. 
Greece, being well provided with deep bays and inlets, 
did not require such great engineering works, but 
the advantages of some protection were recognised 
by Themistocles, who, in 493 B.c., persuaded the 
Athenians to develop the-natural harbour of Pirzeus. 
The Romans, continued Sir Leopold, had to face 
difficult technical problems when their growing com- 
merce demanded shelter. They introduced many 








| Supply, through Mr. P. H. Mills, Controller of 


| Machine Tools, is engaged in an endeavour to ensure 
| the re-distribution of all such completely idle, or 
| only rarely used, tools, so that all the tools in the 
country may be employed to capacity. The steps 
taken comprise a second census of machine tools, 
and an appeal to everyone in possession of machine 
tools not fully employed to turn them over to the 
| Ministry of Supply to contribute to the material 
|required by the Services. While many tools, 
| undoubtedly, will be better left where they are, 
many obsolescent machines can be brought up to 
date, partly worn-out machines can be reconditioned, 
and maintenance jobs to machinery, for which | 
some tools are kept as a standby, can possibly be 
postponed or given out for the time being. There 
is no machine tool for which a place cannot be | 
found, since, if not absolutely suited for modern 
production, it can be of great service in training 
operatives. Capstan and turret lathes, milling 
machines and horizontal boring machines and heavy 
tools for tank construction and shipbuilding are 
particularly desired. It is to be hoped that the | 
census will lead all concerned not merely to tabulate | 
or enumerate what tools they have, but to use a 
discrimination in redistributing them which will| 
enable them to be used to the best advantage. 


NOTIFICATION OF ExLEectTrRictry SupPpLy FAILURES. 
ee —— ° | 
A year ago the Electricity Commissioners issued | 








a circular requiring electricity undertakings to} 


It has been found that 
many of these notifications have been concerned 
with cases where supplies have been interrupted to | 
domestic or other premises which have themselves 
been damaged or destroyed, and supplies for which 
will not be required for some time to come or unless 
rebuilding takes place. In order to minimise the} 
amount of work, the Commissioners now announce | 
that they do not require notification of such failures | 
unless any of the premises are important industrial | 
consumers or unless the damage to the undertakings’ | 
works also affects other premises which require, 
and are in a position to take, a supply. Accor- 
dingly, they have decided to withdraw the original | 
requirement and have substituted the following : | 
Failures of supply must be notified which are due to | 
damage to the works of undertakings ccmenietl 








new methods, notably the use of the arch, the coffer- 
dam, hydraulic cement (pozzuolana), and the driving | 
of piles in deep water. Sand caused much trouble, | 
forcing the Romans to leave Antium and the Tiber, 
and leading to the failure of the harbour of Ostia. | 





journeys. The introduction of the private motorist 
into the scheme is an interesting experiment, 
although it is open to abuse. None of these 
methods, either alone or in combination, however, 
renders it less desirable that a real effort should 
be made to improve the railway services. At 
the present time, a sort of inertia seems to be 
afflicting the managements, which is adversely 
affecting punctuality, comfort and facilities gener- 
ally and is leading to an unnecessary loss of working 
time and consequent fatigue. It should be an 
instruction by the Minister of Transport that 
every effort is to be made to keep traffic moving 
as quickly as possible, and a close examination 
should at once be made into the methods whereby 
this can be achieved. Among the points which 
should be considered are the increasing delay at 
tube stations, which is partly caused by the diffi- 
culty of ascertaining the destination of trains, 
but partly, also, to a reluctance to control the 
movements of those using the stations as air-raid 
shelters. The opening of many stations which 
have been closed during the “alert ’’ is a welcome 
step, which might be extended, and the arbitrary 
closing of entrances and exits at other stations 
might be better regulated, as this is a frequent cause 
of delay and confusion. 


| THe ELEcTRICAL AND MECHANICAL TRANSMISSION 


or ENERGY. 

The ninth Andrew Laing lecture, which was deli- 
vered before the North-East Coast Institution of 
Engineers and Shipbuilders, on Friday, November 1, 
by Professor W. M. Thornton, dealt with the 
“Foundations of the Electrical and Mechanical 
Transmission of Energy.” It was only within the 
last century, said the lecturer, that the identity of 
energy, for so long a subject of debate among 
scientists, had been firmly established. It was 
as real as matter. Matter was, in fact, itself a 
form of energy, so that mass, electricity and energy 
were convertible terms. In order to possess 
energy, a system of bodies must either be in motion 
or be in a state of elastic strain, and in order that 
energy should be transmitted from one place to 
another, it must be transformed from one of these 
states to the other. The problem of how this was 
done was of great theoretical and some practical 
interest, for there was one law governing the whole 
range of the transmission of energy, whether in 


upon hostile attack other than (a) failures of service | electrical or mechanical engineering. Stated briefly, 
lines to domestic premises ; (b) failures of supply | this law was that energy flowed by the mutual reac- 
to premises to which supplies could not readily be} tion of electric and magnetic fields ; that is, it was 
restored owing to war damage to the premises| delivered in a direction at right angles to the plane 


| 


Trajan, accordingly, built a new harbour, higher | themselves ; and (c) failures of supply for less than | containing both of them and the power was propor- 


up the coast, which has since become the modern | 12 hours (not being due to failures of service lines) | 
port of Civita Vecchia. The Roman Empire was | to domestic and commercial premises which require 
followed by more than 1,000 years of quiescence in | a supply and are in a position to take it. 
harbour engineering, and it was not until the middle | 
of the Eighteenth Century that such ambitious | Lonpon’s TRANSPORT. 
schemes were again attempted. | The importation of provincial "buses, the inau- | 
| guration of express services, and especially the 
|scheme by which private motorists are to be 
While it may be accepted that the British machine- | encouraged to carry passengers, are all indications 
tool industry is second to none as regards quality | that the transport policy determined upon at the 
of product, and, in normal times, can fill most of | beginning of the war, in London at any rate, has | 
the requirements both of the home market and the proved something less than adequate. This policy | 
export trade, it cannot be denied that its capacity | had as its legitimate aim the economising of motor | 
at the present time is strained to the utmost to meet | fuel, and the railways light-heartedly shouldered | 





Tue DistriputTion oF MacutIneE TOoo.s. 


tional to the product of the fields. Professor Thorn- 
ton illustrated this statement of the law of Poynting 
by a number of examples and applications, especially 
the transmission of electricity along a conductor. 
He went on to point out that it was in the movement 
of energy in mechanical systems of transmission 
that the release of energy known as combustion 
was first encountered. This change from potential 
energy to kinetic energy was violent and required 
the application of a spark or flame to initiate it. 


| The transfer of kinetic energy from the molecules 


of a burning gas in a combustion chamber to the solid 
metal of a boiler tube by radiation was full of interest. 


|The radiation was, of course, electromagnetic. 


the demands imposed by the expanding armaments | 
programme. To some extent this strain has been | 
relieved by imports from the United States, but | 
American manufacturers are now receiving increas- 
ing calls from their own countrymen. These two} 
conditions make it imperative that the mobilisation | 
of existing machine tools in this country should be | 
more actively proceeded with. A shop which hitherto | 
has been able to use all of its machines at some | 
time or other may now, as is very likely, be engaged | 
on a class of work which does not require the 
complete range, with the result that some machines 
may be idle for considerable periods. At the same 
time, works engaged on even more important 
products may be in urgent need of such idle 
machines. Further, there are numbers of fac-| 
tories and works not engaged in engineering | 
production but which have in their engineers’ 
departments machine tools normally retained for | 
occasional repairs and maintenance. The Ministry of ' 


| 


the extra burden which it entailed. Experience When such a wave fell on a rough or dark metallic 
has shown, however, that the burden was too heavy | surface, such as that of a boiler tube, the current 
for them. This is not entirely due to enemy action | in the wave front, which, in free space, was in quad- 
nor to such influences as the black-out and evacua-|Tature with the electric field, turned into phase 
tion. The fact is that, even before the war, parts | with it, and, because of this, its energy was at once 
of London’s railway systems were already reaching | converted into heat. This passed by a sharp thermal 
the limit of their capacity, and the events of the | gradient through the metal of the tube, the molecules 
last year have only hastened the process. It is| of which vibrated so violently that they broke up 
not at all certain, moreover, that the suggested | those of the water in contact with them, loosening 
remedies will have the desired effect. It is true| their electric bonds and turning the water into 
that the extra "buses will help to relieve both the | steam. The pressure on the walls of the steam pipe, 
suburban sections of the main-line railways and the | which ultimately was an aggregate of electric fields, 
tubes, but there is obviously a limit to what can| determined the flow of energy along it. There was 
be effected in this way. The same may be said of | no change of type if the flow was guided through 
the express "buses, even if they are provided in rotating blades in a turbine, but at the shaft the 
generous measure. This latter development is one molecular cohesion might be represented by a 
which might well be extended to the outer areas, | positive charge on the driving side of a section and 
where meagre facilities too often tend to be mono- | a negative charge on the driven side. Since there 
polised by short-distance passengers to the dis-| was strain, these were displaced with reference 
advantage of those wishing to undertake longer | to the axis, so that there was an electric field between 
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them with two components, one along the axis 
and the other at right angles to it. As the shaft 
revolved, there was a magnetic field round each 
charge, the resultant of which was in the plane 
of the section at right angles to and towards the 
axis. The direction of energy flow, at right angles 
to both of these, was along the shaft from the 
driving to the driven side. At the end of the shaft, 
the rotational thrust on the blades was transferred 
to the thrust block, the shaft being compressed so 
that the elemental charges at a section were forced 
together. The ship moved forward to escape this 
compression, which was continually relaxed and 
then constantly renewed by the effort of the engines. 





AUTOMOBILE RESEARCH. 


The work of the Research 
Institution of Automobile Engineers has 
referred to in our columns on 80 many occasions 
that we may assume that our readers are familiar 
with its scope. It will be remembered that the 
work is financed by grants from the Department of 
Scientific and Industrial Research and from the 
Society of Motor Manufacturers and Traders, and 
by contributions from affiliated members. The 
Research Department consists of general offices, a 
library, chemical and physical laboratories, and 
general test laboratories in which experimental 
work on vehicles, engines and individual components 
is carried on with modern equipment. An illus- 
trated description of the laboratories and equipment 


Committee of the 
been 


was given on page 357 of our 141st volume (1936), | 


and the results of the work carried out during the 
year ended on June 30 last were referred to on 
page 316, ante. Our reason for returning to the 
subject is that we have recently had an opportunity 
of visiting the laboratories and seeing some of the 
work in progress. In the chassis laboratory, tests 
were being carried out on de-aerators for lubricating 
oil, and in the engine laboratory the effect of aerated 
oil on the behaviour of engine bearings was being 
investigated. In the same laboratory, a research 
was being conducted with the object of studying the 
loss of power resulting from the use of producer gas 
in a converted petrol engine, which is obviously a 
matter of considerable importance at the present 
time. The work being carried out in the general 
laboratory included an investigation into the over- 
heating of tyres and brakes on motor omnibuses, 
and it may be mentioned that this laboratory is 
provided with a cold room and the necessary equip- 
ment for studying the factors which affect the start- 
ing performance of engines at low temperatures. 
Two particularly interesting machines in the general 
laboratory are used for investigating the durability 
of gear wheels. In each of these machines, two 
pairs of gears are run in the form of a closed train 
and the load on the gears is applied, when the 
machine is at rest, by uncoupling the flanges of a 
divided shaft, twisting them by a predetermined 
amount and bolting the flanges together again. 
The motor driving the machines has only to provide 
for the frictional and other power losses. Of the 
other work in hand, we can only mention tests 
of the fatigue strength of crankshafts and of the 
durability and wear of bearings. The work, as 
stated in our reference to the Ninth Annual Report 
of the Committee, on page 316, ante, is now being 
directed by Dr. E. Giffen, and the chairman of the 
Automobile Research Committee is Mr. W. A. Tookey. 


Arr-Ratp SHevrer Pouicy. 


The announcement by Mr. Herbert Morrison that 
the deep shelters provided by the London tube 
railways are to be extended »>y further tunnels 
marks an interesting reversal of Government policy 
on this vexed question. 
pertinently, recalled that when air-raid protection 
tirst became a matter of moment much propaganda 
and a good deal of ingenuity were directed to dealing 
with the probable effects of gas. These efforts were 
not intermitted, even after this had been proved 
not to be the principal danger. In the same way, 
when protection against the effects of high-explosive 
bombs became the main pre-occupation, the 


Government, contrary to the views of those with 
more experience, argued against the construction of 
deep shelters, principally on the grounds that people 
would not have time to get into them in cases of 





It may be unkindly, if 
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emergency. In practice, however, the public have 
taken the law into their own hands. In the day- 
time, they only shelter in real emergency, while, 
in the evenings, they assemble in ever-increasing 
numbers in the deepest shelters they can find, 
preferably in a station of a tube railway. The 
Home Office has now bowed to public opinion and 
has decided to extend the deep shelter accommoda- 
tion available by tunnelling radially from the tube 
stations, “like spokes from a hub.” Even so, Mr. 
Morrison points out, the number of places where 
this can be done is limited, while the work cannot 
be finished for some time and, when it is finished, 
accommodation will only be available for relatively 
small numbers. It may be wondered, however, why 
tbe tunnels cannot be driven parallel to those carry- 
ing the existing tracks. When the war is over 
and air raids are no more they might be utilised for 
relieving London’s traffic congestion. 


AMERICAN SocreTy OF MECHANICAL ENGINEERS. 


The results of the postal ballot for the election 
of the President, vice-presidents, and managers 
of the American Society of Mechanical Engineers 
for the forthcoming year, have now been announced. 
The President-elect is Dr. W. A. Hanley, a graduate 
of Purdue University, who is a director and head 
of the engineering division of Messrs. Eli Lilly and 
Company, Indianapolis. He is also a member of 
the Newcomen Society and a Fellow of the American 
Association for the Advancement of Science. Three 
| vice-presidents, namely, Professor S. B. Earle, 
| Mr. F. H. Prouty, and Mr. E. B. Ricketts, have 
been elected, each of whom will serve a term of 
| two years on the Council of the Society. Professor 
| Earle is Dean of the Faculty of Engineering of 
Clemson Agricultural and Mechanical College, 
Clemson, South Carolina. Mr. Prouty is a consult- 
| ing engineer and partner in the firms of Messrs. 
| Prouty Brothers Engineering Company and the 
| Industrial Appraisal Company. Mr. Ricketts has 
| been connected for many years with the Consolidated 
Edison Company of New York, Incorporated, New 
York. The three managers, who are elected to 
serve terms of three years on the Council of the 
Society, comprised Professor H. O. Croft, Professor 
P. B. Eaton, and Mr. G. E. Hulse. Professor Croft 
has been head of the Department of Mechanical 
Engineering of the University of Iowa since 1929. 


Professor Eaton is a consulting engineer who was | 


|appointed head of the Mechanical- Engineering 
| Department of Lafayette College, Easton, Penn- 
| Sylvania, in 1931, and Mr. Hulse is chief engineer 
of the Safety Car Heating and Lighting Company, 
| New Haven, Connecticut. The President-elect will 
be installed, and the new officers will assume their 
duties, during the course of the 6lst annual meeting 
of the Society, which is to be held at the Hotel 
| Astor, New York, from December 2 to 6 next. 


INSTITUTION EXAMINATIONS. 


The Engineering Jeint Examination Board was 
established in 1938 for the purpose of examining, 
by tests of their general education, such candidates 
for studentship and other grades as might be 
| referred to it by the constituent technical institu- 
tions, these being the Institutions of Civil, Mecha- 
nical and Electrical Engineers, Naval Architects, 


Structural Engineers, and Municipal and County 


Engineers, the Institute of Marine Engineers, and 
the Royal Aeronautical Society. The Institution 
of Electrical Engineers have found it impracticable 
to participate in the scheme during the war, but 
the Institution of Civil Engineers announced, in 
their October Journal, that the Preliminary 
Examination of the Institution would be replaced, 
after October, 1940, by the Common Preliminary 
Examination of the Joint Board. We are now 
advised that the Council of the Institution of 
Mechanical Engineers, also, have decided to refer 
candidates for studentship to the Joint Board for 
examination, and, therefore, have terminated the 
operation of their existing studentship examination. 
The first examination under the new regime will be 
held in April, 1941. The Rules and Syllabus of the 
Common Preliminary Examination, together with 
a list of the recognised exempting qualifications, 
may be obtained on application to the institutions 
concerned. 
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RESEARCH ON CAST IRON. 


IN common with other research organisations, 
the British Cast Iron Research Association has 
rearranged its programme and, while continuing its 
series of long-term investigations as far as possible, 
is devoting a good deal of attention to research on 
subjects of national importance at the present time. 
Thus it is stated in the nineteenth annual report 
of the Association for the vear ending June 30, 
1940, which was presented at the annual general 
meeting, held in Birmingham on October 30, that, 
as conditions arising out of the war were likely to 
stress the importance of iron produced entirely 
from native ores, some preliminary work was begun 
on phosphoric irons. Later, the subject assumed 
such importance that it was decided to concentrate, 
on an extended examination of the properties of 
high-duty phosphoric irons, the members of the 
research staff hitherto engaged on the study of 
shrinkage and contraction problems and_fine- 
graphite formation in cast iron. Subsequently, the 
Institution of Mechanical Engineers’ research 
committee on high-duty irons for engineering 
purposes approved of the study of high-duty 
phosphoric alloyed irons, and the investigation of 
the mechanical and founding properties of plain 
and alloyed phosphoric irons has been vigorously 
pushed forward. The work on the plain irons, it 
is stated, is now nearing completion. The Ministry 
of Supply has expressed its interest and its recog- 
nition of the national importance of this work. 

In connection with sands and refractories, work 
has been done in two main directions. In the first 
place, alternatives to present supplies of core sand 
for oil-sand cores have been investigated and a 
report on the matter issued to member firms, and, 
secondly, research has been carried out in connection 
with the re-use of sand from oil-sand cores. Work 
undertaken in conjunction with the Iron and Steel 
Industrial Research Council, on the estimation of 
non-metallic inclusions in ferrous materials, by 
chemical methods, and on the causes of the cracking 
of ingot moulds, is being continued. Tests to 
measure the expansion and distortion set up in 
small ingot moulds by molten metal are in progress, 
while the mechanical properties of mould metal at 
elevated temperatures are being determined. 

Researches carried out for the International Tin 
Research and Development Council and in colla- 
boration with the Institute of Vitreous Enamellers 
are also being pursued. The effect of tin in cast 
iron is being studied; this, incidentally, has 
necessitated the working out of an improved 
method for the determination of the tin. This 
investigation will obviously be of value if, under 
war conditions, tin-bearing scrap is used for pro- 
duction work. The Joint Committee on Vitreous 
Enamelling of the Association and the Institute of 
Vitreous Enamellers has been active. The Com- 
mittee, which meets under the chairmanship of 
Mr. W. Todd, has held six meetings. A standard 
test for the acid resistance of vitreous enamel has 
been agreed upon and a test for ware in situ has 
also been evolved. Moreover, work on tin oxide 
as an opacifier in vitreous enamelling has been 
commenced on behalf of the International Tin 
Research and Development Council and is being 
continued. In the matter of minor investigations. 
some research has been conducted, and a report 
issued to member firms, on the use of briquetted 
ferro-alloys, and a further report on the use of 
ferro-alloys in general, in the foundry, is on hand. 

The equipment of the laboratories has been mate- 
rially improved during the year, and the additional 
apparatus includes a 50-ton universal testing 
machine, a 10-ton testing machine, several hardness- 
testing machines, an impact testing machine, and 
several extensometers. The foundry has~ been 
equipped with a 15-kVA high-frequency electric 
furnace, capable of melting up to 15 lb. of iron or 
steel, and the vitreous-enamelling laboratory with 
apparatus for the preparation and application of 
enamels, much of which was specially designed to 
correspond with works practice. The equipment 
of the Scottish laboratories of the Association, at 
the Foundry Technical Institute, Falkirk, has also 
been greatly improved. An existing testing 
machine has been replaced by a 25-ton machine. 
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PLANNING THE POST-WAR 
WORLD.* 


By J. R. Bearp, M.Sc. 


in a presidential address to deal with past achievements, | for political action in the wider sense. May I, there- 
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! 
our profession by certain natural aptitudes for logical | such men are few, and it seems to me that one of the 
thought. These have been further enhanced by our | errors of the super-planners is to assume that they exist 
training and, if properly used, might be of immense | in large numbers. Indeed, one of the most vital and 
value to the society in which we live. They can, 
however, only be fruitfully applied to communal | means for finding men possessed of these rare inborn 
At a time such as the present it seems inappropriate | use “by widening our ideas and by training ourselves 


| urgent needs of the future is to develop more efficient 


pemeery separa for providing them with an environ- 
ment in which they can develop, and for training them 


and inadvisable to deal with questions directly bearing | fore, stress again, as so many of my predecessors have | so that they can be most efficiently used. In other 


on the war. It is, rather, an opportunity for encourag- | done, the importance of such wider education and 
ing our members not to limit their thoughts entirely | training of our younger members and recommend to 
to immediate problems, but to give earnest considera- | them the study of that wealth of literature dealing with 
tion to the replanning and reconstruction which must | social and moral problems which lies ready to hand. 
follow the war. To be effective, such consideration! Can planning be compatible with a free society ? 
must be given now, so that we may know in more | I would answer in the affirmative, provided freedom be 
detail the kind of world we are fighting to attain, and | correctly interpreted as freedom of individual thought, 
the nations which are our enemies may know what | speech and action, in so far as it does not conflict with 
kind of peace is possible. We, as engineers, must, | the rights of others to similar freedom and with the 
of necessity, be called upon to play a major part in| general freedom of the society in which we live. This 
rebuilding the world, and we must prepare and equip | qualification is vital and far reaching. It implies the 
ourselves for this task now. While our individual | need for qualities of altruism, unselfishness, tolerance 
activities will necessarily be of a specialised character, | and, even, humour, but it is fortunate that human 
these can be carried out more efficiently if we keep in| nature is so constituted that the exercise of these is 
mind the fundamental problems of planning in general. | reinforced by motives which appeal to the self-interest 
Some of my predecessors in office have already stressed | of the individual. Among the principal of these is 
the importance of engineers broadening their outlook | the acquisition of power to control men. In our 
and taking more interest in the wider activities of | present society this cannot be considered to be inher- 
society. With the encouragement thus offered, I hope | ently bad in itself, but it can be bad if allowed to 
you will allow me in this exceptional year to devote | operate unchecked, as has often happened in the past. 
the earlier part of my address to the planning of the| Our plans should, therefore, embody it, but must 
post-war world from a wider aspect than the technical | include adequate safeguards that a proper proportion 
problems of electrical engineering. | of the efficiency it produces shall enure to the public 
As a starting point, may I assume that we all recog- | good. Power over others can be acquired either through 
nise that the war has brought about, and is bringing | money or through position. Undoubtedly the earning 
about, tremendous changes not only in our environment | of profit to acquire money-power has sometimes been 
but in our whole outlook ; that we are all prepared to | grossly abused or has been allowed to distort policy. 
agree that the old order was no longer producing a| But we should take care lest, reacting to such abuse, 
healthy and happy community and that, for one | we swing over too readily to the alternative of obtaining 
reason or another, apathy, selfishness and discontent, | power through position. This can be equally harmful 
too much freedom in some directions and too little in| if unchecked and would seem to be a great danger 
others, were gradually undermining the character and | at the present time, even under cover of such high- 
vigour of the democratic nations. The growth of the | sounding terms as public ownership and nationalisation. 
Fiihrerprinzip undoubtedly received its impetus! Planning in a free democratic society must be 
from the failure of democracy to realise those aims | approached primarily by educating those affected so 
which its founders originally set before them, and it | that they appreciate its benefits and the higher freedom 
would be folly to belittle the extraordinary vigour and | to which it can lead and so become willing to subordi- 
achievements of these modern movements. They have | nate individual idiosyncracies to the good of the whole 
made a strong appeal to those who felt frustrated by | —including themselves. Almost invariably, however, 
the hesitations, resistance to change and lack of clear| this must be supplemented by reasonable power to 
purpose exhibited by the pre-war democracies. They | prevent a recalcitrant minority from stultifying a plan 
have been accompanied, and made possible, by patient, | which the large majority recognise as essential for fuller 
sustained, intensive planning such as the world has | freedom and efficiency. I suggest that the comparative 
never previously known and which would have pro- | failure of the democracies to plan efficiently during the 
duced a revolutionary improvement in society if they | last 20 years has been due to twin causes, faulty 
had been governed by noble ideals. Unfortunately, | education of both leaders and voters and an excessive 
the end to which this planning has been applied in| tenderness towards small, but influential, minorities. 
most totalitarian countries is domination by groups | Even a limited degree of compulsion has been accom- 
of ruthless mal-educated men, who have played| panied by so many checks and safeguards as to make it 
on the cruder nationalist feelings of people embittered | almost unworkable and exceedingly slow in action. 
by adversity and have exploited the unselfish instincts| Education for planning can only have its full effect 
of the masses for base purposes. The means by which | if itself planned. The men we want are not mere 
their plans have been carried out are equally evil. | compendia of knowledge; they are those who know 
The British loathe this soecalled ‘‘ new order’’ with | where to put their fingers on information when it is 
all their heart and soul and intend to stamp it out} required, who realise the necessary limitation of 
for ever as an unclean thing. But as we are agreed | individual knowledge but are willing to learn from 
that there can be no return to the “old order,” it | others, and who are equipped with sufficient general 


becomes of paramount importance to consider what 
kind of order we intend to set in its place. There is | 

~ aah 
general acceptance of the fact that the necessity 


understanding of other fields of activity than their 
own to enable them to appreciate the meaning of 
advances in such fields and to incorporate them in the 


for planning will not cease with the coming of peace | general plan. Such men are too wise to fall into the 
and that all planning must have an end in view. We) trap of over-simplifying human problems and to look 
all realise that modern warfare can only be success- | for fullest efficiency from rigid centralised planning 
fully conducted by national planning. There is no | imposed on unwilling units at the risk of social violence. 
reason tothink that planning would be less efficient in | They recognise that human conservatism exists and 
times of peace, but the important difference is that in | that often the most useful results are likely to flow from 
war the object is clearly defined and universally agreed. | extending and adapting existing institutions and from 
Planning, therefore, becomes relatively easy because | applying well-tried and accepted principles to wider 
its discipline is willingly accepted by all for the common | fields. They know that a freely-accepted development | 
good. We can only get such willing acceptance of | is more likely to be permanent and to extend than any 
peace-time planning if we have an equally wide agree- | enforced and theoretically complete plan. The develop- 
ment as to its aims. Hence the need for the general | ment of the British Empire indicates that our nation 


| words, we must plan the planners. This leads me to a 
point on which I feel strongly. It is that much greater 
use should be made of the experimental method in 
planning if we are rapidly to get our planning on 
correct lines. To the engineer the method of many 
planners of to-day appears to be that they find a 
theory and then accumulate facts which agree with 
it. On the analogy of experience in the progress of 
the physical sciences, it is a method which is three 
centuries out of date. Experimenting implies the 
possibility of mistakes, but we have perhaps been too 
cautious in our planning owing to the fear of making 
such mistakes. I should like to see our problems 
attacked in simultaneous parallel ways, with the object 
of testing them by practical trial and error, and thus 
evolving the successful solutions with the least possible 
delay. One overriding problem which should be so 
tackled as a matter of extreme urgency is the planned 
adjustment of consumption to production, which is 
essential if we are at last to banish trade-depression 
cycles and the spectre of unemployment. Every 
thinking man must refuse to accept as permanent a 
state of affairs in which a large proportion of our main 
asset—human labour and intelligence—remains unused 
at the same time as vast numbers of the population 
are suffering from under-consumption, and even actual 
want, which could be remedied by the properly planned 
use of our surplus resources. It is a huge problem, 
but surely not insoluble if we are prepared to tackle 
it in a communal spirit and with the ideals I have 
tried to outline. 

Engineers are, however, practical people, and will 
ask, ‘‘ What are the concrete objects for which we 
must plan?’ That very able organisation, P.E.P., 
has laid down a large number of the broad divisions 
under which practical programmes for planning will 
have to be considered. These may be summarised as 
follows :—(a) Financial and economic arrangements, 
including such international matters as currency and 
tariffs. (b) Education and social services dealing with 
the training, health, housing, nutrition and recreation 
| of the community and its individual members, whether 
workers, mothers or children. (c) Public services, such 
as railways, gas, electricity and roads. (d) Industrial 
production. (e) Agricultural production. (f) Distri- 
bution of industrial and agricultural products. 
(g) Research and statistics. 

Having settled a programme in any of these fields, 
definite action is necessary to carry it out, and definite 
action entails a proper organisation for each service or 
industry. These organisations must not be only on 
paper, but must consist of human beings, and those 
dealing with industries must obviously be arranged so 
as to cover the study of markets and costs, including 
such questions as consumers’ preferences, type and 
design of products, obtaining raw materials, methods 
of manufacture, design and building of factories, 
organisation of operating staff, fixing of prices, disposal 
of profits and raising of capital, In planning such 
programmes for industry, much can be learnt from 
the experience we are having in planning industrial 
production for war purposes on an immense scale. 
This certainly has shown the importance of breaking 
down the excessive parochialism and individualism 
which has hampered us in the past, but another im- 
portant lesson is the delay and the damping of individual 
initiative and enthusiasm inherent in excessive centrali- 
sation of authority. Planning must not be treated as 
synonymous with centralisation, and I feel sure we all 
agree with the plea of Sir Alexander Gibb, when 
President of the London Chamber of Commerce, that 
centralised controls should provide for prompt and 











acceptance by society of common ideals. |has the inherent capacity for large-scale planning, 
Engineers and scientists have been largely responsible | although we have so often failed consciously to exercise | 
for that immense technological progress which, as has | it. When we have had to deal with economic, social | 
been said with some element of tragic truth, “has | and technological matters, both at home and in the | 
merely provided us with more efficient means for going | Empire, we have failed to plan with sufficient courage 
backwards.” Are not those same engineers and | and foresight or have been repelled from constructive 
scientists largely to blame for being interested mainly | planning by theoretical planning of an over-simplified 
in their technical and scientific discoveries and develop- | type on a scale which large sections of the population 
ments, and for giving only superficial consideration | are not at present prepared to accept. In so far as 
to the uses to which these are put ? Observation and | these two mistakes are due to defects and narrowness 
experience lead me regretfully to feel that we engineers |in our scientific and technical educational system, 
are a somewhat narrowly educated and over-specialised | they indicate the vital necessity for overhauling and 

section of the community, often with an unfortunate | replanning it. 
tendency to disparage ethical and spiritual values} A practical reason for avoiding the mistake of over- 
and to scorn as “ highbrow ” those branches of know- | simplification is that it implies excessive centralisation, 
ledge known as the “* humanities.”” This is the more | which usually leads to vast bureaucratic organisations, 
unfortunate because many of us have been led into! bound in red tape, slow and inefficient in action and 
; | coldly impersonal in spirit. These disadvantages are 

















* Inaugural Address to the Institution of Electrical| not so apparent in those occasional instances where 
Engineers, delivered in London on Thursday, October 24, | the ultimate control is in the hands of a man of out- 
1940. Abridged. 


‘standing genius for organisation and leadership; but ' 





reliable decisions and for the delegation of authority. 
Such delegation must, however, be combined with 
machinery to prevent or correct unco-ordinated action 
by individual groups, which inevitably leads to waste 
of effort. This points to the necessity of some form of 
correlation of planning authorities by a national 
planning council or an ‘‘ economic general staff.”” Such 
correlation is quite beyond the capacity of Parliament 
itself or any existing Government department, and 
yet it is essential, because each industry or service will 
be found to be dependent to a greater or lesser extent 
on all the others. As examples, town-planning is 
dependent on location of industry, exporting industries 
on foreign policy, agricultural production on wage 
levels, railways on road transport, and so on. 

In industrial planning we must freely accept the 
fact that the day of small organisations and free 
competition is rapidly passing. Modern economic and 
industrial development demands inexorably the organi- 
sation of both production and distribution on an ever- 
increasing scale, accompanied by the elimination of 
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wasteful competition and a wider extension of mono 


polistic concerns. Such large-scale operations bring in 


their train an increasing necessity for some degree of 


centralised planning, and it has been proved again and 
again by actual experience that it is in providing the 
minimum necessary facilities for such planning that it 
becomes necessary to introduce some compulsion of 
minorities. In its turn, the interests of the community 
as a whole demand some impartial general control of 
such planning, whether carried out under private or 
public ownership, to ensure that the resulting economi« 
advantages are not retained by the few, but are distri- 


buted fairly over the community The principle of 
control of monopolistic concerns, however, has been 
recognised in this country for many years ; the present 


problem is, rather, how to combine encouragement of 


the elimination of wasteful competition with develop 


ment of incentives to efficiency which will take the 
place of those incentives that existed in the smaller 
organisations and under free competition. Hitherto, 


the success or failure of any industrial enterprise has 
usually been settled by whether it is sufficiently sound 
in all directions to stand up to competition. In the 
competitive system, success means profit, failure means 


bankruptcy. The men responsible for achieving such 


success are invariably those who have organised their 
enterprises most efficiently in every detail und aspect, 
and even if competition is largely abolished success 
must still mean similar efficiency throughout the 

meern, with no waste of men or materials. Hence 
the essential qualities required by competitive enter 


prise will still be needed, especially as a monopolistic 
concern will tend to be the place 
of men with such qualities cannot be taken by scientists, 


on a larger scale ; 
technicians or politic ans. 

It is, therefore, worth considering what these qualities 
They are primarily (1) imagination ; (2) correct 
(3) rapid decision ; and (4)—perhaps most 
important of all—-ability to choose men. The lack of 
all or any of these is a fundamental fault which spells 
disaster in private enterprise which has to meet com 
petition ; but, unfortunately, some or all are frequently 
lacking in non-competitive concerns and in Govern 
ment departments. It grasp the import 
ance of these matters which i of 
those who talk about planning, whether they be writers, 
engineers or scientists. Correct judgment is the power 
to grasp and sum up all the factors in a situation, and, 
having done so, to setth But, 
correct judgment must be followed by decision, One 
of the most frequent failures at the top results from 
This results in 


are 
judgme nt; 


is failure to 
so common In many 


a correct line of action 


fear of coming to a wrong decision 

delays and waste, and, unfortunately, in a Government 
department or a public concern, as distinct from 
private enterprise, these failures can continue to take 
place without disaster to the administration itself, 
however disastrous they may be to the community. 


If we want to be successful planners we must not leave 
out the men who to-day control competitive enterprise. 
We must insist on their coming in and must give 
them sufficient interest and support to make their job 
interesting under the private enterprise 
conditions, with not too much It is the 
interest of the work and not the reward that encourages 
and brings out the best in nine human beings out of 
ten. While the qualities which I have enumerated are 
essential in the head of und in the heads of 
departments and sub-departments, they 
essential in the subordinates, and this is why concilia 
tory and less-determined people are frequently very 
successful wesistants, but fail 

Another parallel approach to the problem of efficiency 
inisations of non-profit-making character 
In other words, we must substitute 


we 


as older 


AS 
* red tape.” 


concern 


are not so 


us heads, 


is 
in large org 
is through statistics 
com jx tition in results for cor petition in pre fits, and, in 
to et results, adequate 


such competition m 
good statistical analysis are 
Good statisticians, however, are rare, and it is important 
that attention should be directed to training suitable 
men for this work. There are three great dangers. 
Statistics may be urate them but 
presented that they give a misleading picture. Another 
danger is that they may be too voluminous and detailed. 
It is essential that they should be carefully summarised 
the crucial data given pro.ninence The third 
danger that they are often either out of date or 
so belated that much of their usefulness is lost. Prompt 
ness in the preparation of statistics is dependent not 
only on the statistician’s own work, but also on his 


statistics essential. 


and 


ac in elves, 80 


and 


is 


success in organising the procedure for obtaining the 


basic information and getting across to the operating 
people the real importance of prompt returns, This 
can be greatly facilitated by periodical revision of the 
requirements and by the elimination of all non-essential 
tigure In this question of statistics the electrical 
supply industry has set an example to other industries, 
und, although not yet perfect, the statistical work of 
the Electricity Commissioners has already been of 


great service in advancing both the technique and the 


organisation of the industry 


To be 


rontinued.,) 
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THE LATE MAJOR R. G. CLARK, 
O.B.E. 


We have to record, with regret, the death of Major 
Robert Clark, O.B.E., which occurred at his 
home, ‘ Englemere,””’ March, Cambridgeshire; on 
October 26. Major Clark, who was Engineer to the 
Middle Level Drainage and Navigation Commissioners, 
was the son of Mr. Robert Clark, civil engineer, and was 
born on May 2, 1880. He received his general educa- 
tion at the Higher Grade School, Cardiff, and at the 
age of 16 came to London to undergo a four-year period 
of practical training in the De Ritters Engineering 


George 


Works. Meanwhile, his technical education was 
continued at University of London, Goldsmiths’ 
College, New Cross, 8S.E. In 1900, he was engaged, 


under his father, on the design and construction of 
public works at Port Talbot, including training walls, 
a river weir, dock sluices, timber wharves, and coaling 
jetties. 

Later, he assisted in the design and construc- 
tion of a three-span steel bridge over the tidal portion 
of the River Avon for the Aberavon Corporation, and 
on the survey and building of a railway line and sidings 
Port Talbot and Maesteg. In 1906, he was 
appointed civil engineer on water-supply survey at 
Secunderabad, India, being attached to the Military 
Works Services under Colonel Swayne, R.E. In the 
following year, however, he returned to this country 
to take up the position of chief civil-engineering assis- 
tant, under Mr. ©. P. Taylor, on the staff of the Asso- 
ciated Portland Cement Manufacturers, Limited. For 
the next two years he was occupied in the design and 
construction of a deep-water pier and several timber 
wharves on the rivers Thames and Medway. 

In 1909, Mr. Clark was engaged by Messrs. Mouchel 
and Partners, Limited, to supervise the design and 
construction of wharves, bridges, jetties, grain silos, 
coal bunkers and other works at Barry, Port Talbot, 
Swansea, Cardiff, and Penarth Docks. He continued 
in this capacity until 1915, when he joined the Royal 
Engineers, and, proceeding to France in 1916, was 
employed on civil-engineering works connected with 
rivers and waterways from Dunkirk to the Somme. 
He was made Deputy Assistant Director, Inland 
Waterways in France, and left the Army in 1919 
with the rank of Major. He then opened a private 
practice in South Wales and specialised in dock, harbour 
and river works. In 1921, Major Clark was appointed 
Engineer to the Middle Level Drainage and Navigation 


bet ween 


Commissioners, and was acting in this capacity 
at the time of his death. He was responsible for 
the construction of barrier banks, bridges, sluices. 


locks and pumping stations, and for river-dredging 
and widening works. Major Clark elected an 
associate member of the Institution of Civil Engineers 
on December 5, 1905, and was transferred to the class 
of member on April 13, 1926. He became an associate 
member of the Institution of Mechanical Engineers in 
1906, was a foundation member of the Institution of 
Structural Engineers, and was also a member of the 
Institution of Water Engineers. 
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THE LATE MR. MALCOLM T. EVANS. 


Mr. Matcotm Tuomas Evans, who was well known 
a consulting engineer on the Bristol Channel, was 
in his 71st year when he died at his home in Clifton on 
Friday, October 25. He was born on July 11, 1870, 
at Trowbridge, Wiltshire, and received his general 
education at schools in Bristol, supplementing his 
day-time studies at the Brighton House School, 
tedland, during his last year there, by attendance at 
the technical classes held at the Merchant 
Venturers’ College. In 1886, he began a five-vears’ 
apprenticeship with the late firm of Newall and Com- 
pany, engineers and shipbuilders, Bristol, serving 
in the drawing office well as in the shops. He 
remained for a further two years with the firm as 
draughtsman and assistant works manager before 
transferring, in 


as 


evening 


as 


1893, to the engine department of 


Messrs. Barclay, Curle and Company, Limited, at 
Glasgow. 

From 1894 to 1898, he was chief draughtsman 
with Messrs. David Rowan and Son, Glasgow, and, 


in the latter year, went to Belfast as chief draughts- 
man and head of the technical department of Messrs. 
Workman, Clark and Company. In 1902, he went 
to the works of Messrs. Ferranti, Limited, at Hollin- 
as assistant manager, but returned to Bristol 
in February, 1904, to commence practice as a consulting 
engineer. In this capacity, in addition to such work 
as the laying out of engineering shops and the moderni- 
sation of existing plant, he carried out experimental 
; work on the development of retorts, etc., for the 
| production of animal charcoal. Mr. Evans became an 

issociate-member of the Institution of Mechanical 
Engineers in 1904, being transferred to the class of 
Member in 1906; and was elected a member of the 
‘ Institution of Naval Architects in 1908. 
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LETTERS TO THE EDITOR. 


WHIP STRESS IN A LOCOMOTIVE 
MAIN ROD. 
To THE Eprror oF ENGINEERING. 

Srr,—Your issue of September 6, 1940, on page 195, 
of which there are some comments by Mr. E. 8S. Cox, 
of the L.M.S. Railway Company, on my paper on the 
subject of * Whip Stress in a Locomotive Main Rod,’ 
has recently come to hand. 

Mr. Cox is correct in his statement concerning the 
character of the stress which is the subject of the paper 
It concerns, primarily, the bending stress which is 
produced in the rod because of its own inertia, angular 
as well as linear, this stress being tensile for one half 
of the revolution of the crank and compressive during 
the other half. No critical-speed effect was used, as 
Mr. Cox states. 

The writer used the term “ whip stress” 
its vibratory character, and when the paper 
presented for publication, no comment was made that 
the use of the term was not in accordance with its 
accepted meaning in this country. It may be, how- 
ever, that the best informed American railway 
engineers would assign to the term * whip stress ’’ the 
same interpretation as that given by Mr. Cox as its 
meaning in English railway circles. 

Yours faithfully, 
M. W. Davipson. 
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University of South Dakota, 
Vermillion, S.D. 
October 1, 1940. 








SPECIFIC SPEED OF PUMPS AND 
TURBINES. 
To THE Eprror OF ENGINEERING. 
Srr,—The writer is particularly interested in the 


| views on the specific-speed number so ably expressed 


by the various authorities in Encrveerine. There is 
no doubt it is a fascinating subject for a discussion. 
The specific-speed number is generally regarded by 
many engineers as a mere factor, but in reality it 
incorporates the essential factors influencing the design 
of turbines and pumps. It is hoped, however, that 
these various points of view will bring about a better 
understanding of the real significance of the charac 
teristic speed number. Many formule have thus been 
advanced, based on fairly well established assumptions 
and definitions. Those who have had the opportunity 
of exploring meticulously the simple formule denoting 
the characteristic speed number published by the 
writer in your issue of September 6, page 196, will 
find that the design data can be presented graphically 
in a very interesting manner. The writer has repeatedly 
stressed the importance of a graphical presentation, as 
such charts not only eliminate laborious calculations, 
but also minimise the possibility of error. He proposes 
to illustrate briefly their usefulness by considering 
typical examples based ‘on his formule for pumps. 
For this purpose it may be of interest to consider the 
data on the types classified into five groups by Mr. 
J. W. Cameron and published in a table in your issue 
of August 9, on page 115. 

A chart indicating the fundamental design ratios in 
relationship to the characteristic speed number enables 
one to determine at a glance the corresponding ratios 
of the dimensions and velocities. However, before 
presenting such a relationship it is necessary to simplify 
the general formula to a suitable basis, as shown 
below. The graphical method will be demonstrated 
by two typical cases applying the following formule 
given by the author in Tables I and II in your issue 
of September 6, on page 196. Firstly, based on 
Camerer’s original formula (Table I, item 1, column 4), 

Ni 
n—— 

Hi 
and using it, however, in the writer's modified form 
for » = 1-0 (Table I, column 4, ld and le), 


osg.7 (\t (%) (&m\t 
n= 258-74)" (Z) (Z)- 


Secondly, based on the non-dimensional 
(Table II, item 1, column 6), 


Ns = 


formula 


1 n?Q 
n. 3” 
o 
but applying the modified expression (Table ll, 


columns 6 and 7, 4c and 4¢), 


K} 3600 /b u\? 
==> (a) () 


It should be noted that K} is identical with the value 
of R used by Mr. Cameron, and that 7, 7-642 (K})?. 

The formule Id and 4d are illustrated on Chart I, 
Fig. 1, and Chart II, Fig. 2, respectively, for 7 = 1-0. 


(=) 


They have been based on the ratio of a 00625, 


0-125, 0-25 and 0-5, derived from the data recom- 
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many vital factories which were in production day and 
night. This was particularly the case where the black- 
out arrangements were permanent, as this had often 
necessitated the complete revision of peace-time 
lighting arrangements. Not infrequently, the standard 
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of lighting had been raised considerably higher than 
previously accepted standards, with consequent benefit 
to the workers and through them to the quality and 
quantity of the output. Certain establishments engaged 
on war work still made use of external lighting. These 
included shipyards, and many experiments had been 
made to develop the specialised fittings which such 
work required. When the extent of shipyard work 
was visualised, it would be understood just how difficult 
was the problem which had to be solved in order that 
each section of workers should be able to function at 
|night with reasonable safety and accuracy. Among 
the points that had to be considered were how to 
light the underside of a ship’s bottom while she lay 
on the slipway without permitting any upward throw 
of light which would be visible from the air. It had 
been possible, in some cases, so to arrange work through 
the daylight hours that a minimum of outside work 
was necessary to maintain the normal flow through 
| the factory, but there were certain processes where this 
| was impossible and recourse had sometimes to be had 
to the extreme solution of complete enclosure of the 
parts of the shipyard or factory concerned. Docks, as 
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well as shipyards, had their own lighting problems, 
and it had been necessary to rearrange and extend 
the installations to deal with the increased traffic. 
Under the recently-introduced system of treating 
the public air-raid warning as an “ alert’ signal and 
| the institution of roof watchers, some method had had 
|to be found of conveying last-minute warnings to the 
|factory personnel. This might seem simple, but it 
|was not always an easy matter, particularly where 
| noisy shops were concerned, and the problem was not 
iY | made easier by the Restriction of Noise Order. Some 
| factories had already been equipped with loud-speakers 
|for the dissemination of music and announcements, 
and where this had been done the system appeared to 
lend itself to the giving of last-minute warnings. No 
| single system of warnings, however, was applicable to 
all factories on account of the varied conditions of the 
work, and experiments were, therefore, still being made 
to devise simple and reliable methods of conveyance. 
War-time conditions brought their crop of new 
| schemes and ideas, many of which appeared attractive 
and of wide application. The authorities were some- 
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mended for Groups | to V .by Mr. Cameron. The 
essential particulars are summarised in the accom- 
panying Table I. On these charts the writer has 
indicated approximately, by the configuration shown 
by thick full lines, the possible range of the velocity 
~ and . 
0 0 

efficiency on the basic design or types of pumps are 
usually determined from test data, as other important 
factors, not actually incorporated in the formula, 
influence the performance. Such information for the 


ratios The actual ratios for the optimum 


TABLE I.—Particulars of Pumps. 
| | Range of 
Type Flow Group. b | yan of Re 
qd | * = 8s | (English). 
| 
| 
Very high | Radial 4 | 0-0625 | 4to | 15-28to 
lift. 12-5 | 27-02 
High lift a Il. | 0-125 | 12-5 to | 27-02 to 
| | 50 54-04 
Medium lift Mixed III. 0-250 | 50to 54-04 to 
100 76-42 
Low lift IV. | 0-500 | 100to | 76-42 to 
200 108-0 
Very low lift | Axial V 0-500 | 200 to 198-0 to 
| 400 | 152-8 








optimum efficiency for the five groups of pumps under 
consideration would be welcomed and probably Mr. 
Cameron would be prepared to supply such essential 
data. An examination of these simple charts indicates 
clearly the values n, and K; for the specific values 
of ~ and “™. 

€o 0 

It is common knowledge that successful designs are 
generally based on exhaustive and reliable test data. 
The ratios determined from such tests could be plotted 
on these charts. Based on the formula contained in 
Table I on turbines and Table II on pumps, it is 
possible to construct similar useful charts as indicated 
above. 

Yours faithfully, 
J. R. Fosnrecome. 


4, Rye Bank-road, 
Seymour-grove, Manchester, 16. 
October 10, 1940. 





times criticised for not making use of these ideas. 
Careful consideration was given, however, to any new 
scheme which was brought forward and frequently 
|investigation and test proved that some possessed 


| unsuspected and undesirable features from a technical 
WAR-TIME. 


viewpoint which rendered them unreliable or unsafe. 
On the other hand, constructive suggestions were often 
THE presidential address which was to have been | received and it was satisfactory to be able to record the 
delivered by Mr. H. W. Swann to the Association of | ready response of manufacturing interests who were 
Supervising Electrical Engineers, on Tuesday, Octo. | alwavs ready to lend assistance in research and the 
ber 15, contains an interesting account of the work | development of ideas. At the present time, when every 
with which, as Chief Electrical Inspector of Factories, | works was full to capacity, this assistance became more 
he has been connected during the past year. |costly to manufacturers but had proved of great 
Much attention, Mr. Swann said, had been directed | value to the Home Oifice. 
of late to the question of electrically-operated air-raid Within the past year, the formation of local schemes 
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sirens, and proper maintenance of this equipment was lof mutual assistance following air-raid damage had 
important now that it was used so frequently. The | developed considerably, both in the electrical and the 
sirens were, of necessity, mounted high on buildings general engineering spheres. Although much remained 
and structures where, generally, ease of maintenance | to be done, the progress made was particularly valuable 
had not been a primary consideration. They were, | when it was realised that long distance transport might 
therefore, subject to all the trials which our climatic | be badly hampered by raid damage. Local reserves of 
conditions could bring to bear. The routine tests, | equipment, combined with arrangements for the loan of 
which many authorities organised last autumn, to | skilled labour, might prove of much value in effecting 
ensure correct operation, had proved their worth in| rapid repairs. The Civil Defence Services had this 
recent weeks and with the advent of winter, main- | co-ordination of resources developed to a considerable 
tenance assumed increased importance. The con- | degree, and in this co-ordination was included the 
struction of the voice boxes rendered them liable to | work of the various public services, such as electricity, 
freezing up in cold weather, and during the summer | gas and water supplies. Sufficient experience had 
some experimental work had been done in order to | now been obtained to show that the recommendations 
devise the best method of obviating this trouble. | that had been made regarding the protection of vital 
Full-scale tests had taken place in a cold room at | electrical plant from air-raid damage were well founded, 
temperatures below any likely to be encountered | and it could be said that where protcction to code 
in this country and suitable means of electric heating | standard had been provided, damage had been prevented 
had been evolved to prevent the sirens from being ren- or at any rate greatly minimised. The necessity of 
dered useless by ice formation. Heating had proved to safeguarding electrical plant as much as possible, even 
be a more reliable way of dealing with the trouble than |to the extent of some inconvenience in operation, 
slow running and it had been found possible to arrange | must be stressed. This was, of course, easily arranged 
this heating so that it was automatically controlled | where new factories were concerned, but with existing 
by thermostats. These thermostats need not be in plant much could be done in this direction by a suitable 
metallic contact with the sound boxes. Failure of | arrangement of walls of dry brick or hollow concrete 
electricity supply in the event of air-raid damage might | block construction. Some degree of overhead protec- 
put electrically-cperated sirens out of action. A full-| tion against splinters and small incendiary bombs 
size portable siren had therefore been developed and | was also desirable. 
was operated from the battery of an electrically- | ‘The necessity of tackling fires before they had been 
propelled vehicle. ‘lhe siren equipment was mounted | allowed to gain a hold was obvious, This applied 
on a tractor for towing behind normal types of battery | no less to the electrical equipment of substations, 
vehicles and took its supply from the vehicle’s battery. where the oil contained in plant which had suffered 
This arrangement was mobile only for purposes of | damage might be released and help a fire, initially small, 
transport and would remain stationary when in use. to assume disastrous proportions. Coupled to a certain 
Another question which had received much atten- | extent with these risks was the desirability, or even 
tion was the provision of adequate lighting for the necessity in the case of vital factories, of arranging for 
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essential services, such as electricity, gas and water, 
to be taken into premises at more than one point, 
preferably some distance apart. By this means, the 
possibility of complete shut down due to enemy action 
was considerably lessened, particularly if the works 
distribution network had been designed or modified 
with this in mind. Another smaller, but by no means 
unimportant, consideration was the necessity of carrying 
sufficient spare parts for the repair of electrical and 
other equipment. Manufacturers as a whole were 
busily engaged on war-time production in one way 
and another, and were less likely to be able to supply 
spares with the same promptitude as in peace-time. 
This was particularly the case with respect to old gear 
the design of which was obsolete. In one such case, 
interest had been stimulated in this matter to the 
extent that certain large users of obsolete vear had 
combined to form a pool of spares 








CONTROL OF BUILDING 
OPERATIONS IN THE ELECTRICITY 
SUPPLY INDUSTRY. 


Tue Electricity Commissioners have drawn the 
attention of electncity undertakings to a new regulation, 
56A (Control of Building Operations, etc.), which came 
into effect on October 7, 1940. This regulation provides 
that, subject to certain specified exceptions, the execu- 
tion in the United Kingdom of any * building or con 
structional operation” for the carrying on of an 
undertaking for the supply of electricity shall be un- 
lawful except in so far as it is authorised by the 
Electricity Commissioners. Building or constructional 
operation is defined as “ the construction, reconstruc- 
tion, or structural alteration of a building of a kind 
required for the purpose of a public utility undertaking 
or of any other fixed works of construction or civil 
engineering including a road.” No application for 
authorisation need, however, be made where such 
operations are undertaken under a Government 
contract or where the cost is wholly or partly borne by 
a Government department. Neither is application 
necessary where the work is undertaken by a local 
authority for the purpose of discharge of functions 
under the Civil Defence Acts, where it was commenced 
before October 7, 1940, where the estimated cost does 
not exceed 5001., or where reconstruction is urgently 
necessary. 

With these exceptions, the operations of electricity 
undertakings which come within the scope of the 
regulation may be broadly divided into two classes : 
Those not commenced before October 7, 1940, and 
those begun after that date. With regard to the first, 
the Electricity Commissioners authorise the execution 
of such operations subject to the qualification that the 
authorisation shall not extend to the execution of any 
specific work the construction of which is in abeyance 
pending review. In such cases an application will be 
necessary under the regulation when it is decided that 
the works shall be proceeded with. In cases where 
sanctions to loans or the use of surplus revenue have 
heen granted prior to October 31, 1940, however. 
withority to execute any particular works will be neces 
sary if the works were not begun prior to October 7, 
1940, and if the estimated cost exceeds 5001. In all other 
cases, authority will also be necessary if the estimated 
cost exceeds 500/ 

Applications should state the nature, purpose and 
estimated cost of the proposed works and should 
give brief technical particulars thereof, including the 
overall dimensions of any building and the method of 
construction. If such operations also involve other 
statutory consents, sanctions or approvals under the 
Electricity (Supply) Acts or otherwise, the application 
for such consents should be made at the same time so 
that both can be dealt with concurrently 


A.R.P. Rescur Tratnrne.—The risks to the members 
of an A.R.P. rescue squad may be often increased by 
ignorance, which is excusable as technical knowledge 
of the methods advisable when working near or dealing 
with a damaged building may be inadequate. To 
provide the necessary information a booklet entitled 
4.R.P. Reacue Training, has been prepared in the 
Surveyor’s Department of the Cheshire County Council. 
The booklet is essentially practical and both the numerous 
illustrations and explanatory text could hardly be bet- 
tered. Such appliances as shores, struts, shears, derricks, 
jacks, blocks and tackle, and so forth, are dealt with in a 
most informative way, and even the best method of 
lashing structures with rope, which might be supposed to 
be more familiar, is dealt with. The desirable equipment 
for one party is tabulated, as is the rescue equipment for 
ladder work. The booklet is published by The City 
Preas of Chester, Watergate-street, Chester, and single 
copies may be had for 8d. each, post free, with reductions 
for quantities. 
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LABOUR NOTES. 


Reports received by the Ministry of Supply from 
factories in all parts of Great Britain show, it is 
officially stated, that the roof spotter system has 
already succeeded in drastically reducing time lost 
through air raids. In the aggregate, it is recorded, 
many thousands of man-hours have been saved. 
Firms working on important Ministry of Supply 
contracts have been able to overcome many of the 
difficulties which arose when intensive air raids began. 
A factory in one of the most bombed areas of Britain 
reports that now that it has roof spotters there is 
‘practically no time lost through air raids . .. We 
are working on right through our works.” Other reports 
state :—** Only two hours five minutes lost in a month.” 
* Practically no time lost.” “ During air-raid alarms 
we have not lost one moment.”’ ‘ Output not restricted. 
* Under one hour lost in a week.” 


In many factories, the statement continues, the 
workers themselves demanded roof spotters, so that 
they could continue working. In some, they have 
even asked to be allowed to carry on after the “ take 
shelter warning’ has been given by the roof spotter 
One firm writes that “the girls themselves are im- 
patient to get back to work and willing to take the 
risk.” Classes have been established for training in 
roof-spotting at over 100 centres in different parts of 
the country. In order to cover the whole of industry 
as quickly as possible it is intended to allot vacancies 
to one representative of each firm desiring training : 
this representative will then be in a position to train 
the roof-spotting team of his firm. Courses will last 
five days. Firms desiring training should apply to 
their local A.R.P. Controller. 


The Minister of Food announces that, as the duties 
of fire watchers and roof spotters are in some respects 
inalogous to those of civil-defence personnel and Home 
Guards, they will receive similar treatment in regard 
to allowances of rationed foods for refreshment while 
actually on night duty during the working week. 
Favourable consideration, it is added, may also be 
given to applications of spotters and watchers on duty 
in daytime, on Saturdays and Sundays, in premises 
which are otherwise unoccupied by employees. 


Unions affiliated to the Trades Union Congress have 
been informed that arrangements have been completed 
for the holding of a series of local conferences at which 
the proposals for carrying on work after the * alert ” 
signal has been sounded, will be explained by Ministers 
and representatives of the General Council. Difficulties 
which may have prevented the adoption of the system 
of working during air-raid alarms will be examined. 
Amongst the speakers at the conferences will be Mr. 
Herbert Morrison, Minister of Home Security; Mr. 
Ralph Assheton, Parliamentary Secretary to the Minis- 
try of Labour and National Service ; Mr. Ernest Bevin, 
Minister of Labour and National Service; and Mr. 
W. Mabine, Parliamentary Secretary to the Ministry 
of Home Security. 


On this subject, the writer of an editorial note in 
Man and Metal, the journal of the Iron and Steel 
Trades Confederation, says :—‘* Bomb dodging has, 
to-day, become our normal mode of life. What once 
was a terrible thing to contemplate is now becoming 
commonplace, but there is the danger that our regard 
for our safety will be the very thing that may lead to 
our defeat in this struggle or at least to a dragging out 
of it longer than need be the case. The surest way 
to beat the bomber, and, indeed, the only way, is to 
forge the weapons for his destruction. The more 
weapons we have the sooner he is likely to be destroyed. 
The first round in the Battle of Britain has been won 
by the R.A.F. Their victory has given us the precious 
breathing space to organise and mobilise our superior 
resources. While they are holding the skies our job 
is to provide the arms. If we fail to do this adequately, 
the second round, which we are now entering, may well 
be lost, and the brilliant achievements of the Air Force 
over the past months will lose half their value.” 


Addressing a meeting at Bristol, Mr. Bevin, the 
Minister of Labour and National Service, said that a 
good deal of talk was heard about industry after the 


war—whether we were allowing enough for depreciation 


and replacement ; what was to be the outcome of it all 
and where everyone was going to be. He could not 
tell; neither could anyone else. “ But this,”’ he con- 
tinued, “I can say: if you hesitate, if you show 
reluctance in respect of money, labour, or energy to 
throw every bit of your possessions, skill and ability 
into the common pool, you will delay victory—will, 
indeed, risk losing the war—and what justice can you 
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expect from Hitler? The greater energy you show 
now, the more likely are you to shorten this war, 
and for every day you shorten it the nation saves 
millions of money, and will have that at least to begin 
the great task of reconstruction. Reconstruction must 
secure that we shall not return to the horrors of un- 
employment and that every slum and the miseries of 
poverty be relegated to the limbo of the past. There 
is no time to think of mere wealth, privilege, place, 
or party. We must claim from every citizen the best 
that he can give. We must not stop to ask * What 
can I get out of it?’ but * What can I put in as my 
contribution to secure our ultimate victory ?° ” 


In the course of a broadcast address, Mr. Bevin said 
that the greater the workers’ bonus was or the higher 
their peacework earnings were—provided they were 
based on increased production—the happier he was. 
It meant that the Services would be equipped more 
quickly. that the war would be shortened and that 
production and overhead costs would be lowered. 
Money thus saved increased the war effort when 
placed in the Government's hands, and provided the 
people with the means of building up new homes and 
new standards at the end of the war, giving them 
something “to tide over what may be a difficult 
period.” He was satisfied that any interference with 
the present wages policy would cause difficulties that 
might hinder the successful prosecution of the war. 


Changes in the Schedule of Reserved Occupations 
were announced last week by the Ministry of Labour 
and National Service. From December 1, the age of 
reservation of the following occupations will be raised 
from 30 to 35:—Compositor (hand, jobbing and all 
others) ; Linotype, Monotype, and Intertype operator ; 
printing-machine minder; guillotine cutter; reader : 
other workers (excluding warehouse) in printing ; 
lithographic artist, designer, lithographic printer 
(machine minder); lithographic printer; line photo- 
grapher; lithographic transferer; printer-down on 
metal (lithographic and process engraver); photo- 
graphic retoucher (line negative); plate-grainer ; 
other lithographic copper and steel-plate photogravure 
workers, other process engravers, except Admiralty 
chart and bank-note copperplate printers ; bookbinder ; 
other workers (excluding warehouse) in bookbinding. 
These reservations are not retrospective in their 
effect ; that is, they do not release men now in the 
Forces or men who have already received enlistment 
notices. 


The official organ of the American International 
Association of Machinists states that’ an agreement, 
signed by its Aircraft Lodge No. 712, Montreal, and 
the Airplane Division of the Canadian-Vickers Com- 
pany, fixes wage rates as follows :—Journeymen, 75 
cents per hour, class “‘ A”; 60 cents per hour, class 
“B”; production workers 45 cents per hour. Five 
cents per hour extra is to be paid for all shifts other than 
the regular day shift. The Association’s Lodge in Bur 
bank, California, has renewed an agreement with the 
Lockheed Aircraft Corporation and the Vega Airplane 
Company which continues, in effect, the eight-hour 
day and 40-hour week. Time and a half is to be paid 
for overtime and Sunday work. Weekday wage rates 
are set up for the various classifications of workers 
instead of, as previously, hourly wage rates, and 
employees on the second and third shifts are to be 
paid 2 dols. 40 per week over the rates for day employ- 
ees. The third shift is to work 6} hours and be paid 
on the eight-hour basis. 








THE, STEEL INDUSTRY OF THE UNITED STATES 
The quantity of steel produced in the United States in 
the week ending October 12 is reported to have been 
equivalent to 94-4 per cent. of the capacity of the steel- 
works. 

IRON AND STEEL CoONTROL.—The Minister of Supply 
has made an order entitled the Control of Iron and Stee! 
(No. 13) Order, 1940, which came into force on Novem- 
ber 1. Under this Order new maximum prices for iron 

| and steel products are instituted and those laid down in 
the Control of Iron and Steel (No. 8) Order, as amended 
by Nos. 10, 11 and 12 Orders, are withdrawn. The new 
maximum prices fixed under the Order represent an 
increase of 35s. a ton on billets, sections, joists and rails, 
and of 2/. a ton on plates, with corresponding adjustments 


jin the prices of finished products such as tubes, bolts 


and nuts and wire. The greater part of these advances 
in price, as was the case with advances previously made 
since the beginning of the war, is to meet payments to a 
Central Fund which is used to equalise the cost of 
imported steel and raw materials with the price of similar 


‘home products. 
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THE IRON PLATING OF FRACTURED SPECIMENS. 























Fie. 1. 1-1 Per Centr. Carson STeEeEt. Fie. 2. 1-1 Per Centr. Carson STEEL. 
x 150. x 500. 






































Fic. 3. Hieu-Purrry Iron. x 150. Fie. 4. 0-57 Per Cent. CarBon STEEL. 
x 500. 
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Fic. 5. 0-57 Per Cent. CarRBon STEEL. Fig. 6. Hiau-Puriry Iron. x 500. 
x 50. 
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THE IRON-PLATING OF 
SPECIMENS FOR MICROSCOPICAL 
EXAMINATION.* 


By E. A. Jenkinson, B.Sc. 


In the investigation of the deformation of metals 
at high temperatures, + longitudinal sections of fractured 
test-pieces were examined microscopically to determine 
the type of fracture and the changes in structure close 
to the fracture and along the length of the test-piece. 
It was found necessary to give some form of support 
to the fractured surface so that flat polished sections 
could be prepared and examined right up to the frac- 
ture. A fusible-alloy mounting was unsuitable for 
two reasons: its softness in comparison with the test- 
piece made it difficult to retain a truly flat surface in 
polishing, and the specimen in the vicinity of the 
fusible metal was not etched so easily as the rest of the 
material. A thick electro-deposit of copper was next 
used. Some previous workers in the Metallurgy 
Department, National Physical Laboratory, had 
employed electro-deposited copper or a combination 
of electro-deposited copper and iron for the protection 
of surfaces and fractures. Copper was readily deposited 
and heavy layers were easily obtained on the specimens. 
Experience with this method led to the conclusion 
that it possessed disadvantages similar to those already 
found when using fusible metal, but to a somewhat 
less extent. There were also the additional disadvan- 
tages that the adherence of the copper plate was not 
always good and that two solutions were needed : 
first, an alkaline cyanide bath at a low current density 
and then an acid sulphate one, which could not be used 
directly on the iron specimen owing to chemical action. 

Iron deposition was then tried, and after some experi- 
mental work it was found possible to plate on to 
fractures a heavy electro-deposit of iron which had 
suitable qualities for the subsequent microscopical 
examination. The qualities required were: (a) tough- 
ness ; (b) firm adherence ; (c) absence of gas cavities ; 
(d) uniform thickness of approximately 0-020 in., and 
(e) ability to permit uniform etching of the specimen. 
The present paper gives an account of the experiments 
carried out to obtain this type of deposit. 

The electrolytic bath used was the same as that 
employed, in the United States in 1916, by Cain, 
Schramm and Cleaves, and by Tritton and Hanson, 
in this country in 1924, in the preparation of electro- 
lytic iron. It consisted of: ferrous chloride, 288 
grammes ; sodium chloride, 57 grammes ; and distilled 
water, 1,000 c.c. A special grade of ferrous chloride 
containing 0-0032 per cent. of nickel, 0-0076 per cent. 
of manganese and 0-001 per cent. of phosphorus was 
employed together with sodium chloride of ‘‘ Analar ” 
purity. Solutions were prepared by adding the ferrous 
chloride and the sodium chloride to distilled water 
and allowing them to dissolve cold. Small amounts 
of ferric chloride were removed by filtering before use. 
At the high temperatures at which the bath was 
operated loss by evaporation was a serious factor, and 
a device was used to maintain the bath at constant level 
by the addition of distilled water. 

The plating equipment consisted of a glass vessel of 
400 c.c. capacity provided with a small electric hot- 
plate to maintain the temperature. The specimen 
formed the cathode, which was suspended from a spindle 
rotating at approximately 50 r.p.m. The anode 
consisted of a piece of Armco ingot-iron plate, 4 in. 
by lin. by }in., bound with linen tape to prevent sludge 
from entering the bath. The following ranges of 
conditions were examined: (a) current density, 
5 to 35 amperes per square foot of cathode; and (6) 
temperature, 70 deg. to 100 deg. C. The specimens 
plated were fractured halves of creep or tensile standard 
round test pieces. In most cases the tests had been 
conducted in vacuo, the fractures being bright, but 
in a few cases tests had been made in air and the 
fractures were then more or less badly oxidised. 
Materials plated included Armco ingot iron, high- 
purity iron, and steels containing from 0-4 per cent. 
to 1-1 per cent. of carbon. Specimens were plated 
in the condition in which they were removed from the 
testing unit, without washing, cleaning or handling 
in any way. 

The fractures of most of the test pieces were very 
irregular, but in the case of a few of the high-tempera- 
ture creep-test specimens (at 850 deg. C. and 950 deg. C.), 
the fractures were smooth and rounded. Examples 
of this type are given in the photomicrographs, Figs. 2 
and 5. Several hundred heavy iron deposits were 











prepared. The general effect of temperature and cur- 
rent density on the micro-structure of the plating is 
illustrated by Figs. 1 to 6, on this page, particulars 





* Communication from the National Physical Labora- 
tory, submitted to the Iron and Steel Institute and circu- 
lated for written discussion. Abridged. 

+ See Jenkins and Mellor, Jl. Iron and Steel Inat., 
No. II, page 179 (1935); and ENGINEERING, vol. 140, 





pages 673, 699 (1935). 
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regarding which are given in Table I, below. 
electro-deposit forms the upper portion of the micro 
graph in every case, 

Description of Microstructures.—lron deposited at 
temperatures below 70 deg. C. took up large quantities 
of hydrogen, giving a very rough, brittle and friable 


electro-deposit Some of the hydrogen released as 


plating proceeded remained in contact with the cathode | , 


and ultimately cavities were produced where these gas 
bubbles remained (Fig. 1). Gas cavities could be 
produced at higher temperatures, but only high 
current densities, and even then not to the same extent 
(Fig. 6). Brittleness in a deposit led to internal crack- 
ing (Fig. 2). Between 70 deg. and 80 deg. C., the deposits 
obtained 5 to 26 amperes per 
aquare foot had a very fine grain size (Figs. 1, 2 and 3). 
but suffered cavities, 
most of which 
80 


at 


at current densities of 7 


numbers of g 
however, were small At temperatures 
bet ween and 100 deg. C. the deposits were 
grained and free from cavities except at the highest 
The line of demar 
eation between and specimen was 
slight, and specimens in the unetched condition 
showed none ; the different structures of 
the basis metal and the electro-deposit gave adequate 
definition between the two 
In general, adherent deposits were obtained irres pes 

tive of surface conditions, Surface oxidation of the 
original material tended to increase the risk of gaseous 
cavities at the higher temperatures, but, provided that 
low current densities were employed, smooth deposits 
free from gas cavities were obtained (Fig. 4). In several 
cases where heavy oxidation had taken place adherent 


from excessive is 
deg 
fine 
current densities employed (Fig. 6) 
electro-deposit 

very 
on etching. 


TABLE I 


rempera 
ture of 
Plating 
Bath 


Current 
Density 


Material of 
resat-Piece 


Amperes per 
sq 
12 
2H 


15 


1-1 per cent. carbon steel 


High-purity iron 


0-57 per cent. carbon 


steel 


High-purity iron 


smooth deposits were formed A good deposit was 
obtained readily with a rough bright surface 
(Fig. 5). Deposits produced at 95 deg. C. with relatively 
high current densities, namely, 22 and 34 amperes per 
square foot, were not so free from inclusions as those 
formed at 85 deg. C. Columnar crystals were almost 
entirely absent from the deposits in the present work, 
except perhaps in those formed at 95 deg. C. Probably 
at the low current densities employed the grains were 
formed sufficiently slowly to permit more or less uniform 
growth. 

Firmly adherent at all 
current densities (5 to 35 amperes per square foot) 
between temperatures of 70 deg. and 100 deg. C., except 
in the case of a specimen plated at 75 deg. C. with a 
current density of 26 amperes per square foot (Fig. 2). 
This was a special case, in that the fracture was blunt 
and not rough and jagged. At higher temperatures 


most 


deposits were obtained 


and lower current densities, however, blunt fractures | 


were successfully plated (Fig. 5). 

Conclusions,—It has been found possible to obtain 
uniform and adherent deposits free from gas cavities 
both on bright test pieces and on those which have 


suffered some degree of oxidation. Plating at tem 


peratures below 80 deg. C. tends to produce gas cavities, | 


brittleness and internal eracking of the deposit. At 
85 deg. C. the optimum conditions exist and the deposit 
is tough, very adherent and free from defects such as 
At higher temperatures the bath is more 
to excessive evaporation, 


gas cavities, 
difficult to operate, owing 
and the deposits are somewhat coarser and less clean 
than those produced at 85 deg. C. It has been found 
that high current densities tend to produce gas cavities 
and fine grain size with consequent brittleness. The 
best conditions of current density are found to be from 
5 to 20 amperes per square foct 








SCIENTIFIC RESEARCH IN CANADA The 


has formed a committee, consist 


Alb FOR 
Canadian Government 
ing of to administer funds 
members of the public for assisting technical projects and 
now undertaken, 
Proposed, the National Research Council, with 
object of increasing the efficiency of the Canadian 
effort It is stated in Nature that the chairman is Dean 
C. J. Mackenzie, acting President of the National Research 
Council rhe members include Frederick Banting ; 
Mr. J Duncan, Deputy Minister for Air; Professor 
Maas, Head of the Physics Department, McGill Univer 
sity and Allen executive to 
the Minister of National Defence 


nine members presented by 

or 
the 
war 


scientific investigations being 
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Sir 
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** ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 

| PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 

| The number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the 

Specification is not illustrated. 

Vhere inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southamption Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given, in each case, after the 
abstract, unless the Patent has been sealed, when the 
word “* Sealed” is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


AERONAUTICS. 


524,152. Manufacture of Airscrew Blades. High 
Duty Alloys, Limited, and J. A. Heron, both of Slough. 
(7 Figs.) January 23, 1939.—The invention is an extru- 

sion process for the manufacture of hollow airscrew 
| blades of light alloys, such as aluminium or magnesium 
alloys. The container 1 has a vertical cylindrical bore 
to receive a billet 3 which is recessed to receive the 
mandrel 5 of a two-diameter ram, the major portion 6 
|of which is cylindrical and a close fit in the bore of the 
container. The container is bolted on a bolster 8, above 
which, at the lower end of the bore of the container, is an 
}extrusion die 11 of quasi-elliptical form, corresponding 
| with the major external section of the airscrew biade 
}to be extruded. The die has a chamfered wall leading 
|to the extrusion orifice to facilitate flow of the metal 
| from the bore of the container. In practice, the heated 
billet of light alloy is placed in the container, and during 
| the initial movement of the ram the mandrel 5 plunges 
into the pre-formed recess in the billet and, after filling 
| it, causes some of the metal of the billet to flow back 
between the mandrel and the container. Continued 


| progress of the ram causes extrusion of the billet through 
| the aperture of the die 11, and the mandrel enters the 
die aperture and internally shapes the closed end, as 
shown at 13 in Fig. 2. As the mandrel moves forwards, 
the billet is extruded between the mandrel and the 
orifice of the die, the hollow centre of the extruded part 
being considerably longer than the mandrel (Fig. 2) 
and having a solid closed forward end and an externally 
| thickened root still within the container. For varying 
| the effective area of the die aperture, 
|} movable segments 21 are arranged to move 
laterally as extrusion proceeds. The aperture of the die 
| 11 itself is equal to the major overall cross-sectional area 
of the blade to be extruded, but during the initial part 
of the operation, in order to form the reduced part of the 
blade adjacent its tip, the segments 20 and 21 obstruct 
the die aperture. 
are gradually withdrawn by slotted links 
connected to them. The ram is then withdrawn 
the thickened root portion is reduced to close the central 
cavity hot swaging or by replacing the ram by a 
pressure disc which forces the thickened root 
through the die. (Accepted July 31, 1940.) 
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METALLURGY. 


522,475. Manufacturing Nitrided-Steel Parts. The 
Bristol Aeroplane Company, Limited, E. R. Gadd, and 
H. Keates, of Bristol. (2 Figs.) November 12, 1938. 
The invention a process for the manufacture of 
austenitic steel parts, which are case-hardened by nitrid- 
ing. As known, the operations of machining and 
grinding to size which, owing to the hardness of the 
case, have to be carried out before nitriding, 
have the effect of work-hardening the surface, 
stroying its austenitic structure and replacing it 
another structure which responsive to nitriding. 
Further, the machining grinding operations and 
exposure to the atmosphere cause an oxide film to form 
still further increasing its 


is 
is 


nitrided 
de- 
by 
is not 


and 


on the work-hardened surface, 
By the new process, the resistant 
Thus, 


resistance to nitriding 


oxide film and work-hardened surface are removed. 


As extrusion proceeds, the segments | 


} 


Nov. 8, 1940. 


in the manufacture of sleeves for sleeve-valve engines, 
after the sleeve 10 has been machined and ground, it is 
suspended in an electrolytic bath by hooks 11 passed 
through the ports in the sleeve and fastened to an insu- 
lating cross-bar 13 which rests on the edges of the bath. 
A rod-shaped electrode 15 of metallic lead is supported 
coaxially with the sleeve by an insulating bracket bolted 
to the lug 18, which, when the sleeve is assembled in the 
engine, transmits the drive to the sleeve. Rectangular 
lead plates 20 are also supported in the bath at the sides 
of the sleeve and are connected to the "bus bar to which 
the rod 15 is connected. The electrolyte is a solution of 
from 1 per cent. to 3 per cent. by weight of potassium 





13 


dh. 
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bichromate in 30 per cent. dilute sulphuric acid. The 
sleeve is first connected to the positive pole for anodic 
etching and current is passed for about six minutes at a 
current density of between 0-75 and 0-85 ampere per 
square inch. This converts the work-hardened surface 
into a passive oxide film, and the current is then reversed 
and the sleeve is etched cathodically at the same current 
density for about three minutes, so that the passive oxide 
film is removed. The etching process is followed by 
nickel plating of those parts which are not to be nitrided 
and in some circumstances the parts which are to be 
nitrided are copper-plated. The sleeve is then placed 
in a furnace in an atmosphere of ammonia and heated 
at 550 deg. C. for 72 hours. The process enables the 
temperature of the nitriding treatment to be kept lower 
than normally necessary, and, furthermore, it 
possible, in some circumstances, to dispense with copper- 
of the prior to nitriding. (Accepted 
1940.) 


is is 


plating surfaces 
June 19, 


MISCELLANEOUS. 


524,096. Road-Roller Steering Gear. Thomas Green 
and Son, Limited, of Leeds, F. B. Knight, of Leeds, and 
W. A. Owen, of Leeds. (4 Figs.) January 21, 1939. 
The invention is a power-operated steering gear for road 
rollers, the drawing illustrating its embodiment in a 
Diesel engine-driven roller. The roller supports the main 
chassis through a steering fork 3 which is pivoted on a 
pin 4. The fork is provided with an arm to which is 
pinned the rod 7 of a double-acting ram and cylinder 











(524.096) 


mechanism 8, 9. The supply and exhaust of oil from the 
pump and reservoir unit is under the control of a valve 
operated by a hand wheel. The cylinder 8 is mounted 
between frame members 12, 13 vertical trunnions 
16. 17. When the ram moves steer the roller, 
the cylinder swings into alignment about its sup- 
porting trunnions. Hand steering gear also fitted 
and can be disconnected when the power gear is in use. 
The pivot pin 4 carries a gear sector in mesh with a gear 
on a shaft 20, on which is loosely mounted a worm wheel 
21. The worm is keyed on a shaft which has, adjacent 
the power control valve, a hand wheel 24. The worm- 
wheel hub and the end of the shaft 20 are grooved, and 
when hand steering is required a key is inserted in the 
grooves to lock the wheel to the shaft ( Adecepted July 30, 
1940.) 
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